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and 
stain; though generally those of the basal 
laver stain more deeply than do the nuclet 
in the superticial laver. It is possible that 
this apparent difference is due to the fact 
that the paler nuclet are also the smaller 
and that they are contained tn smaller 
cells, hence the amount of nucleoplasm is 
the smaller and the depth of color not so 
great. 

Chromosomes but rarely 
tinctly: the nuclei, however, usually 
particularly well marked. The cytoplasm 
stains well and exhibits a somewhat clearer 
area immediately surrounding the nucleus, 
but no granules or fibrils are present. The 
cell outlines are extraordinarily well defined, 
and indeed present many of the appear- 
ances of typical cell walls, even to distinct 
thickenings in the angles between contigu- 
ous cells. If there are any intervening 
lymph channels, they are not demonstrable 
in any of the specimens examined. 

Corium. The corium varies greatly in 
depth, but it is never so wide as to exceed 
the width of the epidermis. Its structure ts 
nowhere very obvious, since it stains as a 


seen dis- 
are 


more or less homogeneous pink mass, 
although a meshwork of white fibrous 
tissue and a network of elastic fibers can 


be somewhat indistinctly seen. In addition, 
there are also present a few cells which are 
oval polygonal in form; the polygonal 
cells give off many fine branching fibrils 
and their nuclei are large with well-defined 
nucleolt. 

It is, however, the pigment cells which 
form the most characteristic feature of 
the cortum. These lie deeply and in close 
apposition to the subjacent muscle bun- 
dles: they show considerable variation in 
size and shape and are generally markedly 
arborescent. Comparatively few of these 
arborescent processes are seen to penetrate 
between the muscle bundles, and practi- 
cally none are seen between the epidermal 


cells. The pigment cells are extremely 
friable, and small masses of pigment are 


often seen scattered over the whole area of 
a section. That this appearance is due to 


rupture of the pigment cells during the 
processes of preparing and cutting the 


sections may be assumed from the fact that 
these scattered granules are in all cases 
very small, and that they are seen superim- 


Ml. 


Thomson 


all tissues and even 
in the lumen of the gut, when a sec- 
tion across the whole body of the tadpole 
examined. 


posed on 


apparent 
lying 


In all cases where more gross injury h 
occurred it is seen that the epidermis 
torn away as a whole, while the coritum 
with its pigment cells remains attached 
the deeper structures. 

Throughout the experiments an ordinary 
Coolidge tube and induction coil in use 


the therapeutic department of NKing’s 
College Hospital were employed. Varia- 
tions in the conditions of working were 
made in different groups of experiments 
and will be found duly noted in. thei 


appropri ite pli ices. 

The tadpoles were exposed In circular 
flat-bottomed glass dishes, and the 
tance of the anticathode from the surtace 
of the liquid was varied according to the 
conditions of the experiment. 


dis- 


GROUP I 


Tadpoles trradiated in ordinary tap water. 
Coolidge tube working at about 2 milliam- 
peres with a 7-inch spark gap. Distance of 
anticathode from surface of liquid 6! 2 inches; 
depth of liquid in glass dishes 1! inches in 
the first series (Serves A) 

Series A. In this series, as stated above, 
the depth of water was in each case approxi- 
mately 115 inches, and the tadpoles were 
divided into three batches irradiated for 
periods of one and a half, two and five hours 

respectively. Individuals were killed at 
varying periods after irradiation, fixed 
50 per cent alcohol, dehydiated, cleared, 
embedded in paratlin and sections cut 
the ordinary way. The stain employed was 
hematoxvlin and eosin. 

The conditions occurring in the apeaer- 
mis as the result of exposure to be roent 
gen rays are shown in Table 1. The 
and a half bour and five specimens 
form a fairly compari able series; unfortu- 
nately the two bour specimens died off 
suddenly after the first observations had 
been made, but still the specimens we were 


one 


able to examine showed some features of 
interest. 

Specimens Killed Immediately after 
Exposure. Here it will be seen (Table | 


that while the one and a balf hour specimens 
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show very little change and that limited 
to isolated patches of what suggests only 
increased nuclear activity—the two hour 
specimens already show areas of slight but 
definite hyperplasia. The five bour specimens 
although exhibiting areas of local hyper- 
plasia nevertheless present mainly features 
of all degeneration as evinced by the frag- 
mentation of the nuclet. 


FiG. 2. 
Specimens Killed Twenty-four Hours 
after Exposure. Here again the two hour 


specimens occupy a position intermediate 
between the one and a half bour and the five 
hour specimens; for while the one and a half 
hour specimens exhibit marked nuclear 
activity and a loss of demarcation between 
the superficial and deep layers of the epider- 
mis, the two bour specimens show hyper- 
plasia with local syncytium for- 
mation, in which the cell outlines 
are completely lost, together with 


quite definite invasion of the 
corium. 

In the five hour specimens, on 
the contrary, the appearances are 


pri ictically 


entirely degenerative 
in character, 


although traces of 
temporarily increased activity are 


here and there recognizable. 
One of the one and a half bour 
tadpoles was found as it was actually 


dying; it transferred to the fixing 


agent, and on subsequent examination the 
epithelial cells were found to exhibit 
marked signs of activity with syncytium 
formation and definite invasion of the 
corium (27!5 hours after exposure—see 
Table 1). 

\ het we have termed “syncytium for- 
mation” is very characteristic of the 
hyperplastic changes which occur in the 
tadpole epidermis as a sequel to irradiation. 
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and 
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The nuclet exhibit SIgNS ot actin e div ision 
but the cell outlines (which in the norm 
epidermis are so marked as to suggest the 


presence of detinite cell 


walls) entire 
disappear, and a multinucleated mass of 
protoplasm results. This multinucleate: 


mass or 
ency to 


svnevtium shows a marked tend- 
the invasion of the nt 
The condition is shown semi-dia- 
grammatically in Figure 3. 

\ comparison of the subsequent 
changes in the epidermis of the on 
and a balf bour and the five bour spe 
mens shows (see Table 1) that the o7 
and a half bour specimens continue t 
exhibit increased cell ctivity 
hyperplasia and no obvious degenera- 
tive changes up to eighty-four hou 
after exposure. 

The five bour specimens, on the othe 
hand, show degenerative change 
immediately after exposure, although sma 
isolated patches of hyperplasia occur cote! 
minously with areas of marked deg 
These sporadic 


renerattlo! 
areas of hyperplasia have, 
however, completely disappe: ared in 
mens examined ninety-six hours after ex- 
posure. Here there is complete epithe! 

degeneration: the epidermis 
sented only by a 


Spec 


being 


narrow. structureless 


Fic. 


thread, while here and there an occastona 
basal nucleus can still be demonstrated. 

This is in marked contrast to the on 
and a half hour specimen examined eighty- 
four hours after irradiation (see Table | 
Here the hyperplastic changes are still th 
predominant feature, although the appear- 
ances suggest that perhaps the limit of 
stimulative reaction has been reached. 

A further example of the one and a hal} 
hour specimens examined seven days after 


exposure to roentgen rays shows 


com- 
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pletely changes, 


COrrespond 


atrophi 
fairly closely to those seen In the five bow 


specimen ONLY Ninety-six hours ite! 
CXNDOSUTE hig, } 


| rom. a considet ition of these specimens 


tis clear that Irradiation tor one and one- 


ulf to two hours 


n Ives rise to a temporal 
nvperplasia without 
iri\ devgenet itION. | Xposure live 


e 
hours, on the other hand, while Dro- 


cluc Ing hype rplastic changes whi ¢ 


De detected Immediate alter ex- 
posure, neverthe alSO GIVeS rise t 
devenerat ve changes which ire OD- . 
ee” 


vious trom the 


+ 


lirst and 
dominate the picture, until in ninety- 
SIX hours ilter Irradiation the con- 


dition has become one ot pure 


In the case of the corium in th 


es are not So easy t - 


inguish. [he Most ODVIOUS OCCUr IN the roe 
cells. hese tend to 


ind to lose thet i] 


under the influence of the radiations: 


become rou ied 


DOrescent processes 


quenti they become tragmented and tne 


pigment Is sca tered throughout the « im 
is fine dust-like granules. In the one and a 
hour specimens this Iragmentati Nas 
not made its appearance in the examplk 
taken eighty-four hours afte exposure ut 


In the five Dour series was 


seventy-two hours atte exposure, 


ninetyv-six hours this Iragmentatior S 
complete and the plement scatte red in the 
form of minute \ similar picture 
Is shown tn an example of the one and a hal| 


series taken 


ven davs after exposure. 
Series B. Conditions as in Grou} Se 


i, excepl (hat the tadpoles were exposed in 


dishes containing water to the depth of abou 
'2 inch instead of 1! 5 inches. 

[his series of observations was made S 


the tadpoles during their period of exposure 
have a tendency to remain at the bottom of 
the vessel, with the result that in a depth 
of 1!4 inches of water appreciable screening 
etlec ts,due to the superli¢ ial laver of water 
might occur from the softest ravs of the 
mixed beam. Accordingly some specimens 
were exposed in dishes with about !5 
of water. These exposures were In all « 
made for a period ot 


h 


ises 


five hours, the water 
being changed at intervals of about twenty 
minutes during the exposure. 


upon Skin of the Frog 


difference was obser 


| idpol 5 


As regards the epithelium no essential 
ved between the ani- 
mals exposed in 1!4 inches of water and 
those exposed In Is inch; except that Der- 
haps in the latter case the 
slightly more marked ind ippe ired SOoOme- 


what earlier than in the tormer. 


effects were 


But in the case of the corium, It is in the 
irradiated 


specimens rs in 14 


lor tive nor 


oe 
| 
nch of water that we tlirst meet with 


definite changes apart from those occurring 
in the pigment cells. In specimens examined 
immediately after such an exposure the 
fibrous tissue exhibits signs of iragmenta- 
ion and the Seen to be 
short and twisted. 


+ 


elastic 


Similar dppearances occurred In speci- 


mens examined twenty-four hours later 


iiter forty-eight 


In specimens examined 
nours the destructive changes are found to 


have progressed. The connective t 
torn away from the ba 


+ 


the epidermis, while the 


Issue IS 
laver of 
sundles of white 
broken, and 
cells 
ve and rounded, with D ile indistinct 
nucle, and show a comy nee of all 


pit he lia 


fibrous tissue are swoten 


tisSue 


edematous. The CONNEeCTLYV € 


re iar 


Drocesses., 


\ comparison showing the effects pro- 
duced by five hours’ irradiation in 115 and 
', inch of water respectively is set forth in 
lable 11. 

Phe pigment cells In 


those exposed In ily 


both series 1.€., 
inches and those 
exposed in !5 inch of water) show at first a 
tendency to become ovoid and to lose their 
processes. Fragmentation with scattering 
of the pigment as fine granules, however, 
Series B 
exposed in !4 inch of water) than 
A (exposed in 1!4 inches 

To Sum Up: 


ordinary 


occurs sooner. in ., those 


in Series 


Irradiation of tadpoles In 

water for one and a half hours 
results In temporary hyperplastic changes 


eTries. Ti 
— 
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TABLE 


NCE OBSERVABLE WHEN THE TADPOLES WERE EXPOSED IN 1! 5 IN¢ HES AND bs INCH OF WA 


Time after Exposure 
at Which Specimens 
+ Were Nilled 


Immediately 


24 hours 


48 hours 


Immediately 


24 hours 


48 hours 


72 hours 


96 hours 


Depth of Water 1's Inches Depth of Water bs Inch 


Epithelium 


A tew patches of hyperplasia, chiefly in the A few patches of hyperplasia. Nuclei in so 
basal cells. All cell outlines are indistinct. 
In some cases nuclei fragmented. Nuclei 
generally smaller than normal, and stain 
irregularly. 


cases smaller than normal. Cells distinct 
outlined and in places separated from o1 
another. 


Epithelium narrow, shrunken, attenuated. 
Distinction between superficial and deep 
layers lost. Nuclei generally small and 
stain well. Some areas devoid of nuclei 
appear as homogeneous stretch of proto- 
plasm. 


Epithelium very friable, easily detached 
from cortum, and showing a few patch 
of hyperplasia. Nuclei all small; mostly 
stain only faintly, and in many cases frag- 
mentation has occurred. 


The general picture is one of degeneration, Epithelial cells shrunken and protoplasm 
although there are a few areas where contracted around the small nuclei. Larg: 
hyperplasia is still occurring. Epithelium swollen cells with very pale and indistinct 
narrowed; nuclei in some cases absent, in’ nuclei, separated from each other and 
others irregular or fragmented. friable, these apparently represent degene- 

rating areas of hyperplasia. 


Cortum 


Pigment cells lying immediately below Pigment cells form large spheroidal clumps. 


basal cells of epithelium; they form Very few arborescent figures seen. The 
medium-sized horizontal masses with little fibrous tissue is broken up and the elast 
tendency to arborization. fibers are sbort and twisted. Connective 


tissue cells unchanged. 
Pigment cells ovoid. No sign of arboriza- Appearances as in previous specimen. 
tion. 


Pigment cells ovoid. No arborization. Connective tissue torn away trom bas il epl- 

thelial lavers, and the bundles of 
fibrous tissue swollen and edematous. 
Connective cells large and rounded with 
pale indistinct nuclei and complete absence 
of all processes. All pigment cells totally 
disintegrated, pigment scattered 
granules throughout the corium. 


white 


are 


line 


is 


Pigment cells show commencing fragmen- 


tation. 


Marked fragmentation of all pigment cells. 
Pigment scattered as fine granules through- 
out the corium. 


in the epithelium, with a certain amount of 
syncytium formation. Nuclear activity ts 
seen to be increased in specimens examined 
immediately after exposure. The hyper- 
plastic changes are best marked in from 
forty-eight to eighty-four hours after 
irradiation, but in seven days there is com- 
plete atrophy of the epidermis. 

Specimens irradiated for two hours show 
traces of commencing hyperplasia immedi- 
ately after exposure; but in those exposed 
for five hours although hyperplasia is 


evident immediately after irradiation, de- 
generative changes have also made their 
appearance and continue to increase so 
that in four days after the exposure com- 
plete epithelia! atrophy has occurred. 


GROUP II 


Condition as before, but with a small 
quantity of protargol solution added to the 
water so that the total concentration was about 
0.04 per cent. Depth of liquid 1'% inches. 


Vor. NVII, No 


This experiment was carried out in orde 
to ascertain whether the secondary radia- 
tions produc ed by the presence ot col oidal 
silver had any special action which could 
be demonstrated by microscopic examina- 
tion. The exposures were made for two 
hours. 

As a control some tadpoles were plac ed in 
the dilute protargol for two hours and were 
not subjected to any radiations. On examin- 
ing them microscopically no deviations 
from the normal were observed. 
Specimens Examined Immediatel 
Exposure. All the cells appear small and 
rather shrunken, but signs of hyperplasia 
are present, both in the epithelium and in 
the connective tissue. 


after 


Effects of Roentgen Rays upon Skin of the Frog Tadpole 


expr sing the tadpoles to the roentgen rays In 
ordinary water. 

Now it is well known that different sub- 
stances when exposed to roentgen rays O1\ e 
off secondary radiations which are charac- 
leristic as regards their wave length for the 
particular substance used. Moreover these 
characteristic rays have definite relations 
to the atomic number (or the number indi- 
cating the position of the element in the 
periodic series) and consequently to the 
atomic weight. It was accordingly deter- 
mined to carry out a series of experiments In 
which different colloidal elements were 
added to the water in which the tadpoles 
were exposed, in order to see if the second- 
ary radiations from other elements produced 


Specimens Examined Forty-eight Hours 
after Exposure. In these specimens hyper- 
plasia of the epithelial cells has occurred to 
a much greater extent than in any hitherto 
examined. The epithelium 
increased to about 


evenerally IS 
five cells in thickness 
and sometimes more. This hyperactivity is 
moreover pretty constant over the whole of 
the skin, and is not limited to more or less 
isolated patches. The cell outlines are fre- 
quently obliterated. Corresponding activ- 
ity is seen in the connective tissue cells of 
the corilum, which also exhibit a marked 
tendency to branching, while the pigment 
cells are small and markedly arborescent 
(Fig. 5 

From this it is clear that the secondary 
rays from the added protargol solution have 
had a very definite and marked effect in 


accentuating the hyperplastic changes 


which we have seen to be an early result of 


the same effect as those from silver. The 
colloids used were those employed for 
ordinary therapeutic purposes and were 
kindly furnished to by the Crookes 
Laboratories. In all cases the concentration 
of the stock colloid which was added to the 
water was I In 2,000. Needless to say, owing 
to the extremely fine state of subdivision 
of the colloidal elements, these sols afford 
a most convenient method for obtaining 
the characteristic secondary radiations of 
the element present in colloidal form. 


Us 


GROUP III 


Tadpoles irradiated for 115 hours in 
water to which small amounts of different 
colloids have been added. In each case the 
anticathode of the Coolidge tube was 12 inches 
rom the surface of the liquid. The depth of 
the liquid throughout the experiments was 
approximately inch. 


8 H. 


Colloidal preparations of six elements 
were used in this series of experiments, the 
concentration of each original stock solu- 
tion being 1 in 2,000. The sols employed 
were those of copper, selenium, silver, gold, 
lead and bismuth. The atomic numbers and 
atomic weights of these 
follows: 


elements are as 


DABLE 
Atomic Atomic 
Number Weight 
( opper 20 63 
Selenium 34 79.2 
Silver 47 105.0 
Gold 70 
Lead S2 207.0 
Bismuth S3 209.0 
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appeared to have a marked effect in pro- 
ducing epithelial hypertrophy in the frog 
tadpole, it was next decided to experiment 
with the secondary ravs from other bodies 


to see if thev caused effects in any 


Way 
resembling those of the secondary rays 
from silver. 

The substances selected were chosen 


as covering a fairly wide field of atomi 
numbers (29 to 83), and moreover as the 
are prepared on a commercial scale as sols of 
standard concentration tor therapeutic pur- 
poses they were extremely convenient to use. 

Sometimes the mixture of sol and wate: 
appeared to have toxic effects betore 
irradiation was commenced. This 
noticeably the case when 10 per cent ol 


Was 


Fic. 6. Drawing ol section ot normal tadpok skin, showing subjacent muscle. 


As already mentioned, when a suitable 
beam of roentgen rays strikes different ele- 
ments, secondary roentgen rays are pro- 
duced which, as regards their wave length 
are as characteristic for the element tn 
question as are the lines seen in a visible 
when certain substances 


spectrum are 
sufliciently heated. Moreover the wave 
lengths of the characteristic secondary 


roentgen rays have been found to bear 
definite relations to the atomic number; in 
fact, corresponding groups of lines in the 
characteristic groups of lines of the differ- 
ent elements have wave lengths which are 
an inverse function of the square of the 
atomic number. Hence rays in the charac- 
teristic spectrum of copper will have longer 
wave lengths than corresponding rays in 
the characteristic spectra of selenium and 
other elements of higher atomic number. 
As we had seen tn our preliminary obser- 
vations that the secondary rays from silver 


the “collosol”’ gold was added to water. On 
immersing the tadpoles in the mixture they 
appeared to be in a dying condition after 
about five minutes: indeed in three minutes 
they were noticed to be swimming about 
in a series of spasmodic jerks, after which 
they became sluggish and floated on their 
sides. On removal to fresh water they 
recovered in about half an hour and wer« 
swimming In an apparently normal manner. 

The copper and silver mixtures (con- 
taining 10 per cent of the collosol) were also 
toxic in their action and several specimens 
died as a result of immersion; sufficient, 
however, survived to enable observations 
to be made, and although at the end of one 
and a half hours’ trradiation they appeared 
to be dead, yet on transference to fresh 
water they revived. The 10 per cent mix- 
ture of gold sol and water was, however, 
found to be too toxic to allow of the 
specimens being kept in it for the one and 


“en. e © q 
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a half hours’ irradiation. A 50 per cent 
mixture was, however, found to be of asufli- 
ciently low toxicity to admit of the neces- 
sary exposure, and subsequently a series 
ol tadpoles were exposed in a 1 per ce! 


mixture of the collosol* in water. 


or convenience ot reference It may 
| 
idvisable to group the specimens whicn 
have already been considered and those 


which have vet to be considered, as unader: 
GROUP 1. Padpoles irradiated in 

nary water. Surface of water inches 

inticathode. 


to which 0.04 per cent of protargol! had eel 

idded. Surface of liquid 615 inches f 

inticathode. Depth liquid inche 
Group ut. Tadpoles irradiated 


| | | 
water to which small amounts of dittere 
] 


collosols”’ concentration in 2,000) 
been added. In all cases the anticathode 
wasf I2 inches from the surtace of the quid 
as distinct from 6! » inches in Groups | 
11). Depth of liquid about !s inch in all cases 

Series C. Concentration of ‘“collos 
In water 1O per cent. 

Series D. Concentration of ‘collos 
In water 5 per cent. 

Senies E. Concentration of ~ Collos 
In water I per cent. 

Group ul. Series C. Tadpoles irradi- 
ated in water to which 10 per cent of “*¢ . 


sol”’ had added. Coolidge lube, 
spark gap. Anticathode 12 inches from sur- 
face of liquid. Depth of liquid about ! . 
Che times after exposure at which spect- 
mens were examined are shown in. the 


schedule 


Copper! Seler im Sivel ead B 
2! ! 2 hour 4 
! rs Qo he of 
> d Ss I a S I a 16 


Series \. Depth of water in which 1 - 
poles were exposed, 1! inches. 

Series B. Depth of water In y n 
tadpoles were exposed, ls inch. 

ladpoles trradiated in vatel 


| he results of irradiation In the presence of 


the Various colloids are as tollows: 


SPECIMENS EXAMINED SEVENTY-TWO HOURS 
AFTER EXPOSURI 
Copper, > lenium, Silver 
( opper. hese specimens show only 
slioht deviations trom. the normal. Such 


changes as they are, tend towards itrophy 


and there IS no suggestion of hy pe rplasia. 
[here is some vacuolation, particularly in 
the cells of the basal laver of the ¢ pidermis, 
and in these particular cells the nuclei are 
somewhat shrunken and distorted 

Selentum. The superficial laver shows 
shrinkage of the cells, with small nuclei in 
the oreater part of the sections. There are, 
however, some smal! patches of hyperplasia. 
In these situations the cells are more cuboi- 
dal, though in some the nuclei appear small 
and shrunken, while in others they are 
larger and obviously active. Nevertheless 
even In these areas the cytoplasm shows 
signs of cloudy swelling and vacuolation. 

Among the cells of the basal laver the 
degenerative changes are more disti 
some are shrunken while others, alt 
large, show definite vacuolation, and the 
nucle. are small and irregular in shape. 
In the hyperplastic areas the nuclei are 
large and active with distinct chromosomes 
and nucleoli, but vacuolation has occurred 
in the « ytoplasm of the cells. 

Thus although some hyperplastic areas 
are present, they are few In number 
the cells have already undergone degener- 
itive changes similar to those seen in the 
rest of the epithelium. he hvperplastic 
areas are more numerous on the limbs 


Silver. The superficial epidermal laver 
shows no sign of vacuolation. In some areas 
the epithelium is increased to four cells in 
thic kness, and of these the outel three tend 
to be flattened although they are dis- 
tinctly irregular in outline. The cells of 
the basal laver retain their normal cuboidal! 
form. The nuclei are large and appear 
ictive, while the nucleoli are very distinct. 

[he basal layer presents occasional cells 
which have swollen and distorted nuclei 
and vacuolated cytoplasm. In the areas of 
hyperplasia, however, the nuclei are well 
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formed and active-looking. There is no 
evidence of invasion of the deeper tissues. 

In those parts of the same tadpoles where 
the cross section of the body is less the 
epithelial hyperplasia is more general and 
more marked. For example, the whole of 
the epidermis around the leg is increased 
to about five cells in thickness; and here the 
outer layer of cells stains definitely pink 


M. S. Thomson 


laver. Most of them, however, lie over the 
subjacent and 
normal. 

lead. Degeneratiy e changes are the 
most marked feature in the epidermis of 
these tadpoles. While small nuclei, vacuo- 
lation and occasional shrinkage 
predominant, the last sometimes 
marked as to lessen the depth of the skin 


muscles are apparently 


cell ire 


IS SO 


Q 
& 
Fic. 7. Drawing of section of tadpole skin seventy-two hours after irradiation in presence of colloidal « 


Note the degenerative chan 


and shows striation as though some attempt 
at keratin formation was taking place. 

SPECIMENS EXAMINED 
AFTER 


NINETY-SIX 
EXPOSURE 


HOURS 


Selenium, Lead, Bismuth) 


Selenium. Extensive vacuolation of the 
epithelial cells is the predominant feature. 


a 


Drawing of section of tadpole skin examined seventy-two hours after irradiation in presence of colloidal 
selenium. 


Fic. 8. 


Although occasionally shrunken and dis- 
torted, nuclei are present in all cells, and 
many are large and obviously active. Par- 
ticularly is this the case in the small and 
infrequent patches of hyperplasia. The 
superficial cell layer contains much finely 
granular pigment, and a few clumped chro- 
mocytes are seen below the basal epithelial 


ges in the epidermis. 


to half the normal. But even in these¢ 
thinned the nuclet can be distin- 
culshed. Here and there, the nuclei of the 
basal laver are large and apparently active, 
although no actual hyperplasia has 
occurred. The connective tissue cells of 
the corium are all very distinct and show 
no evidence of degeneration. Much finely 
granular pigment is present in the cells 


areas 


of the epidermis, particularly in those of 
the outer layer. Many of the chromocytes 
are contracted into spheroidal masses lying 
superficially in the true skin, while the 
remainder are elongated, flattened, and 
have very few processes. 

Bismuth. The greater part of the skin 
shows degenerative changes in both layers 
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No | fiects of 


ot epithelium and In the corium. ‘| he Ce 


have small devenerated nud lel and an od- 
erate amount of vacuolation. lhe 
aver is less severely flected than 1 tne 
superficial, frequent showing strip 
which the nucle! Are arge and act e. 
but there ts no sign of hyperplasia. Dhere 
IS a deal of finel ranular piemel! 
particularly in the ce!ls of the super! 
laver. Occasional spheroidal chromocytes 
are present in the epithelium, while the 


remainder ol the pigment Is seen as 


dark line ving on the deeper Structure 
No arborization Is seen; Indeed eal S- 
Integration seems to be In progress, Io! 
many of the pigment cells have indistinct 
outlines and are surrounded D\ 
OTANUIeS, 
SPECIMENS EXAMINED SIXTEEN OR SEVI - 
TEEN DAYS AFTER EXPOSURI 
Copper (17), Selenium (17), Silver 


lead 
Davs 


| | 
ena are opservabie 


| here are 


16), Bismuth (16 


Copper [wodistinct phenom- 


these specimens 


some occasional patches Ol 


hyperplasia which, Ithough affecting 
relatively large skin area are themselves 
only a tew cells in de pth. In these areas ; 
the epithelial cells are cuboidal, with large 
nuclet. Were it not for their position, it 


would be impossible to distinguish then 
morphologically from those of the bas 

laver. Beneath the epithelium the connec- 
tive tissue cells appear to be degenerated: 
their cytoplasm is swollen, and in places 


have coalesced 


where then protoplasm much resembles 


several cells appear to 


smear of mucus. The nuclet throughout are 
small, faintly stained and tn places snc 
well-marked disintegration. 


The pigment cells are 


all seen as a th 
black line lying deeply on the 
muscles. 

3ut by far the greater part of the sku 
shows no epithelial increase. Most of the 
superficial cells are shrunken, and eithe 
show no nuclet, or, if these are present the 
are small and distorted. 
demonstrates considerable 


unde 


he basal layer 
vacuolation In 
the cytoplasm, but less nuclear degenera- 
tion. In some places the degeneration has 
progressed to such an extent that the cyto- 


upon Skin of the Frog 


Tadpole 


plasm ol both lavers of the epidermis has 
and 
mass with occasional suggestions 


coalesced stains as a homogeneous 
of degen- 
erated nuclet. 

Most of the pigment ies deeply, but a 


cood deal IS lving petween the epithelial 


cells. Apparently the reater the de cree of 
degeneration, the oreater Is the amount of 
pigment present in the epithelium. 


Davs). The 


very similar to the ast, but areas ol hy per- 


Selenium specimens are 


plasia occur more frequently. [They consist 


ol patches, three or four cells in depth; but 
even here degeneration has commenced, 
ind there is vacuolation, shrinkage and 
distortion of cells together with loss of 
nuclet. 


Phroughout the rest of the skin atrophy 
IS the The whole 
epithelium is thinned; and the cells having 
unk and lost their clear outline, 11 
quently impossible to distinguish 


most obvious feature. 


al 
Sil 


is fre- 
between 
pithe lia 
stained, disintegrating nuclei 


superficial and deep « 


p 


avers. 
OOrly and 
occasional vacuolation complete the picture. 

lhe the cortum 
appears to have undergone similar changes 


of hyperplasia with subsequent degenera- 


connective tissue of 


+ 


tion. The pigment cells show changes corre- 
sponding to those noted in the preceding 
Where degeneration Is 
most marked, most pigment Is present in 
the epithelium. The remainder of the 
chromophores lie deeply and form spherical 
with no sign of arborization or 


copper) series. 


masses 
activity. 
Silver (17 Davs The most striking 
features in these specimens are well illus- 
trated in the accompanying figure. There 
are patches of such well-marked epithelial 
hyperplasia that they practically amount 
to excrescences. In them all differentiation 
between the two epidermal layers ts abso- 
lutely lost. The cells are large and « uboidal 
or oval. Their nuclei are | ain well 
and have more distinct chromosomes and 
nucleoli than have hitherto been noted in 
any of the specimens examined, and in 
some definite mitosis can 2). 


+ 


irve, 


Fig 


There are two outstanding phenomena 
in these hyperplastic areas. 

The first 1s the presence ol elliptical cells, 
with no obvious nucleus, and vet contain- 
ing a rounded, more faintly staining body. 


[2 H. A. Colwell 


They are very suggestive of Paget cells and 
therefore of early malignancy. This, too, in 
spite of the fact that nowhere ts there any 
definite sign of downward growth 
invasion of the corium. 

The second figure is, however, the more 
striking. There are many dark brown bodies 
contained within the 
a curious digitate 
resemble barbed 


and 


these assume 
appearance, or they 
arrow-heads. The tormer 


cells: 


is the more characteristic, and its mode of 


formation may be deduced by reason of the 
cell noted as (A) in the figure. In this cell 
the immediately surrounding 
the nucleus is seen to contain a very finely 
divided pigmentary deposit, while the 
protoplasm itself has assumed a_ figure 


and M. 


Thomson 


arborization. This arborization is best 
seen in those chromocytes which lie in th 
epidermis, where many intercellular fibrils 
can be seen. 

Lead (16 Davs). Degeneration is her 
extremely marked; frequently the skin 
seen as an attenuated strip with only 
occasional nucleus. The greater part mere 
shows small cells, the nuclet shrunken o1 
absent, and areas of vacuolation. Here ar 
there a very little hyperplasia can be reco 
nized in the basal layer, but 
degenerative changes have supervened. 

Similar changes have overtaken thi 
chromocytes, While much pigment 
present in the epithelium, particularly 
the superticial laver, the greater part 


even nere 


show Ing 


section 


Fic. 9. Drawing of 


marked epithelial hypertrophy seventeen days 


after trradiattor 


presence of colloidal silver. 


somewhat reminiscent of an aurora bore- 
alis. There is a ““dustv”’ area immediately 
surrounding the nucleus, and from this 
central body radiating “fingers” emerge. 
Between this stage and the finished brown 
figure there can be detected many inter- 
mediate forms. It would thus seem that 
this curious shape ts due to a “scaffolding” 
formed by the protoplasm, and is not 
caused by any characteristic crystallization 
of the silver. That this deposit ts silver, and 
not melanin has been proved in other 


sections by the photographic processes of 


bleaching one with potassium ferricyanide 
and sodium thiosulphate. Slight ‘ 
ment” was obtained with hydroquinone 
and “intensification” with mercuric chlo- 
ride followed by ammonia. 

In the corium there is little apparent 
change. The pigment cells are mostly 
present as a continuous line lying deeply in 
the muscles, and while many cells are 
“clumped” the majority show distinct 


‘develop- 


contained in cells lying in close appositior 
to the basal laver of the epidermis. Thes 


cells are flattened, have no processes, are 
more transparent than normal, are 
surrounded by a cloud of minute granules. 
The connective tissue cells are few 
number, with but little cytoplasm and 
small nuclet. 

Bismuth » Davs). The appearances 


are similar to, o less marked than thos« 
of the preceding (lead, 16 days) specime ns. 
There are more areas of hyperplasia, an 
in these areas degeneration does not seem 
to have occurred. In other areas also many 
of the epithelial nuclet are large and have 
well-marked chromosomes. The chromo- 
somes show some degenerative changes but 
they are less marked than in the “lead, 
16 days” specimens. Many are present as 


spheroidal bodies in the epithelium but they 

do not show any signs of fragmentation. 
The broad results, as regards the epithe- 

lium, of irradiating tadpoles in 10 per cent 
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colloso!| mixtures may convenient SPECIMENS EXAMINED FORTY-EIGI HOURS 
epitomized In tabular torm Table \ AFTER EXPOSURI 
‘| hus It appears that in the present series a 
Gold, Lead, Bismut! 
Group 111, Series C), specimens irradiated 
in the presence of copper showed the Gold. The outer structure of epidermal 
maximum ot degenerative change: in the cells is flattened, while the inner laver 
presence ot selenium atrophy, though shows a good deal of icuolation. While 
prominent, was associated with some t | 


more hy pe rplasia than the ‘ 
the pres¢ nee ol 
trophic changes were 


mens; in 


with lead and bismuth degeneration S the 
prevailing condition and the changes a 
less marked with bismuth than with | 
Small hyperplastic areas occasionally o« 
in the later lead and 


bismuth specime 
GROUP III. 


Series D. Tadpoles lrradi- 
ated as 1n previous Sertes (C), but in pres 
of 5 per cenl collosol instead of 10 per cent. 

The times after exposure at whic lit- 
ferent specimens were examined are shown 
in the accompanying schedule: 


I 
( Sele! in Gold d 
R hao 
8 da od 
20 days 2 d rd 


“copper speci- 
Sliver, Nhvyper- 


predominant, While 


this applies to the greater part of the body 


ot the tadpole, very different ch inges can 
the 
much smaller. 
Here there are areas which show great 
thickening of the epidermis | cell 
outlines are these 
patches are large and deeply stall ed with 
well-marked nuclei and chromosomes, but 
there is no sign of invasion of the deeper 
Here and there further changes 
have occurred in the hypertrophic areas. 
Towards the periphery some nucle are 
obviously 


De seen In the limbs and tail where 


section of 


CTrOSS tissue IS 


and the 
lost. The nucle) 


tissues. 


degenerating hile the 


cvto- 
plasm is apparently undergoing trans- 
outermost 


formation into keratin, for the 
lavers show striation and are stained pink, 
with complete absence of nuclei. In these 


more degenerate areas pigmentary changes 


have occurred. There are dark brown 
sickle-shaped bodies in some of the cells, 
and actual strata of the same pigment 


laid down in some of the 


keratinized areas. 


14 H. A. Colwell 
The changes indeed are somewhat similar 
to those seen in the seventeen day silver 
specimen (Group 11, Series C). 

Lead. The superficial epithelial cells 
are often small and degenerated, often con- 
taining no obvious nuclei; there is occa- 
sional vacuolation but this is more common 
in the basal layer. A few areas of basal 
hyperplasia are seen, where the nuclei are 


large and active and show occasional 
mitotic figures. 
While some pigment is present in the 


superficial laver of the epidermis, the 
majority of the chromocytes lie deeply 
and show little tendency to arborescence. 

Bismuth. The picture presented by 
these specimens is a slight exaggeration 
of the preceding. There are similar degener- 
ative changes in the epithelium and the 
hyperplastic areas are a little more marked. 
Some of the chromocytes lie quite deeply 
between the muscle bundles, but there ts a 
considerable amount of pigment in the 
outer epithelial cells and also immediately 
below the basal layer. 


SPECIMENS EXAMINED EIGHT DAYS 


EXPOSURE 


AFTER 


Gold) 


Copper. The picture is pre-eminently 
one of atrophy. The whole of the epithelial 
cells are shrunken and distorted and it is 
often impossible to distinguish between 
basal and superficial layers. While some 
nuclei, here and there, are very obvious, 
in that they have distinct chromosomes 
and nuclei, the majority can be but 
faintly discerned. In some of the cells 
the cytoplasm is closely adherent to the 
nucleus; in others fragmentation of the 
whole of the cell contents is marked. While 
the greater part of the epithelium is thus 
represented by a thin unevenly stained 
layer, there are a very few areas in which 
the two strata are more distinct and where 
there is also a suggestion of slight hyper- 
plasia, in that three rows of nuclei are 
sometimes discernible. But even here 
degeneration has occurred, so that it ts 
impossible to say with certainty that 
hyperplasia has preceded the degenerative 
changes. 


Copper, Selenium, 


and M. 
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In the subcutaneous connective tissue 
similar changes have taken place and 


only an occasional nucleus ts seen. 

The pigment is mostly contained in 
deeply lying chromocytes which form a 
thin — covering the deeper structures. 
There however, some pigment in the 
epithe sia and its presence Is most marked 
where the atrophy is most extreme. Occa- 
sionally it is so dense in these regions that 
it is impossible to distinguish the ce 


nuclei. 

Selenuum. The most obvious change is 
that of vacuolation in all the epithelia 
cells. There is ver\ little shrinkage and no 


loss of nuclei, although many are somewhat 
distorted. Hyperplasia with slight increase 
in the thickness of the epithelium has 
occurred in places. In these situations 
there is no degeneration, but there is 
no syncytium formation and no invasion otf 
deeper structures. The connective tissue 
of the corium appears to be normal; the 
chromocytes are mostly deep in position 
and show arborization, though some are 
spheroidal and lie in the epidermis. 

Gold. Generally the picture Is one of 
slight degeneration, but in the tails hyper- 
plasia has occurred and distinction between 
the two epithelial layers is lost. Keratini- 
zation appears to have occurred on the 
surface, while syncytium formation is 
evident in the central parts of the hyper- 
plastic areas. There ts no invasion of the 
deeper tissues. Pigment has been exten- 
sively laid down in the keratinized cells 
and there are many fine granules present in 
the epidermis; most of the pigment, how- 
ever, Is present in the chromocytes which 
lie deeply on the muscles and present one 
continuous thin line with no sign of arbori- 
zation. They are somewhat more trans- 
parent than normal and are occasionally 
surrounded by a fine dust of pigment 
eranules. 


| 
also 


SPECIMENS EXAMINED TWENTY DAYS 


AFTER EXPOSURE 
(Copper, Selenium, Gold, Lead, 
Bismuth) 
Copper. The picture is entirely one of 


degeneration. In many cases the two layers 


of ‘epithelial cells can’ no longer be distin- 


Effects of 


XVII, No Roentgen Rays 


cuished. A few nuclear fragments inc 
that they have existed, b 


there is but 


ut more frequently 
laver of de: 


one generate cyto- 
plasm and There are areas 
suggestive of a previous hyperplasia, but 


degeneration has t co place, althou oh the 
nucle! 
Neither 


how eve,r, be distinguished. 


1 
better preserved than elsewhere. 


nucleoli chromosomes Can, 

Phe chromox tes 

thin continuous line 


flatte 


more trans- 


are present as a 


deeply in the dermis: they are 


show no pseudopod i: 


parent than normal and in many places 


fragmentation has occurred. The rema rf 
an occ: SION: i spheroid il mass In the de rms 
can be sometimes distinguished. Or 
few connective tissue cells and no fiber t 
all are seen. 

Selenium. Degeneration is here 
the predominant feature. Extreme vacuo- 


lation is seen in the deeper epithelial stra- 


tum, where the cytoplasm Is contracted 
closely around the nucleus and lies on the 
deep cell “wall.” The nuclei are genera 


small id distorted, but occasionally they 


e absent. Occasionally a large well-formed 


nucleus is seen in those few areas where a 
slight hyperplasia has occurred. A sma 
amount of pigment Is present in 


fick 1! cells, 


the Super- 
but more is seen as spheroidal 
masses In the epithelium. The chromocytes 
eenerally form a continuous line 
the dermis. They do not show arborization 
but are flattened and somewhat broken up. 
A tew active connective tissue 
plete with the processes are seen. 

Gold. Shrinkage of the epidermal cells 


dee 


cells, COM- 


with nuclear distortion is most evident, 

and there Is some vacuolation most 

among the deep cells. There are some areas 


of definite hyperplasia, but this seems to 
be restricted to the 


nucler are large 


where tne 
definite. Alth 
there is some syneytium formation the 
no invasion of the true skin. Much granulat 


basal laver, 
and 


pigment Is present in the epidermis, but 
the greater part is present in the deeply 
seated chromocytes, many of which are 


fragmented. 

Lead. In many places degeneration is 
so marked that the epidermis seems to 
consist of but one laver of cells with rather 
indistinct outlines and but 
Mostly, however, both lavers 


tew 


can be 


nucie¢ ‘a 
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tinguished, though both the cells and their 
nucler are shrunken. There are a few areas 
of definite hyperplasia, and in them the 


tive-looking 
while the more superitc ( e| 


Much granular 


cells have large ind ac 


uclel, ls show 


veneration. yoement Is 


present in the epidermis. The 
all lie deeply and are flattened and more 
transparent than normal. is 
ibsent and definite fragmentation is taking 
Nace. 

Bismuth. The epithelium shows a few 
degenerative changes. Many cells of the 
superficial layer are small, with corre- 
spondingly small nuclei. In the basal laver 
many cells show small distorted nuclei, 


with distinct vacuolation of the « vtoplasm. 
But most of the epidermis is ipparently 
normal, with 
There are, 


large well-stained nuclei. 
however, fair number of 
places where very definite hyperplasia has 
taken place, to the extent of doubling the 
normal thickness of the skin. In these 
areas there 1S no Sit on ol de veneration. The 


nucle! are large, Sti un well, and have dis- 


tinct nucleoli. and chromosomes. A few 
mitotic figures were seen. Although the 
cell outlines are generally clear, there are 
In places suggestions of syncytium forma- 


tion. While no 
epithelial 
suggestive 
plasm of 


rowth of 
has occurred, there are 
appearances, in that the cyto- 
the deepest cells often merges 


definite downg 


cells 


oradually into the connective tissue, there 
being no clear line of demarcation as in the 
normal skin. The connective tissue cells 


seem to be increased In numbet ind have 


normal cytoplasm and processes. 
Pigment Is present in the superficial 
laver of cells and as spheroidal masses in 


Most of it IS, 


which 


the epithelium. 
present in 


however, 
show the 

changes 
the 


chromocvtes 
position and degenerative 
as in the ‘“‘selenium”’ 
present series (see 


same 
specimens in 
above 
The dominant te; iture 


in the “copper 
specimens Is degener ation. 


Che “selenium” 
specimens show somewhat less degenera- 
tion and some more obvious hyperplastic 
areas. The “gold”’ 
hypertrophy, 
peripheral 
plastic areas. 
the ‘“‘lead”’ 


specimens show marked 
svneytium formation and 
keratinization of the hyper- 
The outstanding feature of 
specimens is degeneration, 


16 H. 


though small hyperplastic areas can be 
distinguished, while the early changes in 
the “bismuth” specimens are less marked 
than in the “lead,” and after twenty days 
the specimens have regained a more or 
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basal laver. There ts very heavy pigmenta- 
tion of the superficial cells, while a spheroi- 
dal chromocyte is seen here and there in 
the epithelium. Most of the pigment is 
present in deeply placed cells which show 


less normal appearance. active arborization. 


TABLE VII 


SHOWING CHANGES IN EPITHELIUM AS A RESULT OF IRRADIATION IN 5 PER CENT COLLOSOI 


HOURS 
Group lil. Series D 


FOR ONE AND 


Copper Selenium Gold Lead Bisn 
48 hours Some degeneration, General degenera- General « 
but in limbs and tion; but a few tior b 
tail very marked hyperplastic hyperp 
hyperplasia with areas present. ireas pre 
keratinization — of 
periphery of hy- 
perplastic areas. 
8 days Marked atrophy: Atrophy with Some degenerative 
distinction be- small hyperplas- changes. In limbs 
tween layers of ticareas.Degene- and _ tail, hvyper- 
epithelial cells ration rather less plasia, syncytium 
lost.? Some indis- marked than in’ formation and 
tinct suggestions copper specimen. peripheral kerati- 


of occasional 


nization of hyper- 
local hyperplasia. 


pl istic areas. 


20 days 


Marked atrophy Atrophy and de- Degeneration. But Degeneration and Compart 

ind degenera- generation. Re- remains of hyper- atrophy. Remains little chang: 
tion.? Degene- mains of small plasia and syney- of some hyper- normal. A ce 
rated remains of areas of hyper-  tium formation in plastic areas. umount of 


old hyperplasia. 


plasia. 


basal laye r. 


generatior 


Group ut. Series E. Tadpoles irradi- 
ated as before (Sertes C and D), but in pres- 
ence of 1 per cent collosol instead of 10 per 
cent (C) or 5 per cent (D). 

Only a few specimens were thus irradi- 
ated. The collosols used and the times 
after exposure at which they were exam- 
ined are as follows: 


TABLE VIII 


Copper Selentum Gold 


Bismuth 


48 hours 
96 hours 
10 days 


48 hours 
96 hours 


10 days 10 days 


SPECIMENS EXAMINED FORTY-EIGHT 


AFTER EXPOSURE 


HOURS 


(Gold and Bismuth) 


Gold. A moderate amount of cell shrink- 
age and vacuolation can be seen through- 
out the epithelium. There is occasional 
slight, though definite hyerplasia of the 


Bismuth. In the greater part of the skin 
the changes are but slight, and such altera- 
tions as there are seem to be in the direc- 
tion of degeneration, as the cells of both 
layers are somewhat shrunken together 
with their nuclet. There is much pigment 
in the superficial layer, but most of it is 
present in the deeply 
arborizing chromophores. 

In the limbs, however, more marked 
changes, and these of a hyperplastic char- 
acter, have occurred. The basal cells seem 
to show an early invasion of the corium, 
and there are present a few “pagetoid” 
cells closely resembling those seen in the 
silver (17 days) specimen of Series C. 
In one place there is a column of epithelial! 
cells, of which the nuclei are separated, the 
whole presenting a picture very like that 
exhibited by osteoblasts. Superficial kera- 
tinization has occurred in places, and is 
accompanied by a deposition of a stratum 
of pigment. While there are present some 


seated, actively 


Effects of Roentgen Ray 


NVII, N 


degenerating epithelial cells which cont 
sickle-like masses of pigment, 
pigment which n 


| | 
sickle-like 


many containing 


arrow-fMe 


issumed sa 


formation. 


SPECIMENS EXAMINED NINETY-SIX HO 


AFTER EXPOSURI 


Gold and Bismuth 


Gold. Here the general picture 
ot degeneration. Both lavers of the epide 
nis have small cells with shrunken irr 
rly tained nucle! il d much Vacuol 
There is creat de ot dust-like plgme 
tal deposit In tne supertictal Lave 
together with occasional sphero 


+ } 


clump, While the deep chromo 


tragmentation. | he connective tissue ol 


corlum seems to be edematous and shov 


faintly stained pink ribbon with 


there an occasional active-looking nucle 
l here ire, however, numerous patche 

Of hyperplasia, which in some. instance 


have definitely invaded the coriuum. 
he nucler are large and have clear nu¢ 


> | | 
ind chromosomes. But the cells 


middie of the hyperplasti urea nave eitne 
t at a 


qaevenerate Nnuciel OF NO Nu 
contain much pigment In 1 
cell outlines are dist 
there being no obvious svnevtium fo 
tion. But even in these hi perplasti¢ re 
there IS 
supervening In the active CenHS. 
Bismuth. The cells otf the 


mostly flattened, Dut ne 


super 
LAVel are 
nuclei are large, intact 
ind there is no sign of vacuolation. | 
some places the basal laver shows hyp 
plasia and there seems to be definite s 
cyvtium formation with early invasio 


the corium. The epidermis contains m 


finely scattered pigment; but the majority 


of the chromocytes are intact, 
show active arborization. Che connect 


Ic deeply 


tissue cells have all large, well-stained n 
ind seem to be Increased in number. 


SPECIMENS EXAMINED TEN 
EXPOSURI 


DAYS AFTI 


Copper, Selenium, Gold 


\ acuolation Ol 
outstanad 


Copper. I-xtensive 


the epidermal cells Is the 
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there re 
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feature, the nuclei bein: ind dis- 


torted. 


There are a few areas which show 


traces ol hyperplasia, but here also de gvener- 
ation has definitely 


occurred ind there 


Is no sign of Invasion of underl\ tissues. 


The chromocytes are venerally large, very 
irboriza- 
tion, while signs of fragmentation can be 


flattened, lie deeply and show no 
detected. The whole DI 
degeneration, though this ts 
extreme as to hide the original structure of 
the skin. 
Selenium. The whole of the superficial 
epithelial cells appeal to be degenerating: 
Dut In the basal lavel there ire OC¢ sional 
hy perplasti areas where it has increased to 
four or five cells in depth. Although these 
cells nave large, well-st i, neither 
ic figures nor Invasion under- 
lying structures can be seen There is a 
moderate amount of pigment in the outer 
epithelial cells, but most of the pigment IS 
present in. the 


qaeeply. 


chrom ¢ 
These, however, 
COIN degeneration as tney are 
transparent and exhibit signs of com- 
mencing fragmentation 


Gold. Devenerative changes re wain 
the outstanding feature [he greater part 
of the skin has retained its two lavers, 
ithough here and there only one can be 
distinguished. Che celus Of the Dasa 


shrunken ind In places show 


Vacuolation;: there are a tew hy 


ire mostly 
perplastic 
areas and In some places syncytium ftorma- 
corlum; 
ire flattened 
early 


tion. [There is no invasion of the 
the chromocytes lie 
and abnormally 
signs of fragmentation and have 
ency to arborization. 

Here again the outst indine features of 


deep Ve 
+ 


transparent, show 


ho tend- 


the specimens irradiate presence 
Ot 5 per cent collosols is degenet ition in 
the case of the CO} 
especially the 
mens irradiated in the 
show fairly well marked initia hype rplasia 


tollowed by 


‘ 
Sserenlum 


tormer. 


Del ane 
specimens opeci- 
rrr 


presence ot gol 


degeneration. In the ‘“bis- 
muth specimens the hy perpiastic changes 
appear more persistent. 


CONCLUSIONS 


n ordinar 


Irradiation of tadpole S 


tol one and one-half hours resuits in 


iLel 


18 H. 


TABLE 


SHOWING 
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IX 


CHANGES IN EPITHELIUM AS A RESULT OF LRRADIATION IN TL PER CENT COLLOSOL FOR ONE AND ONE-HA 
HOURS 
Group 1. Series | 
Time after . 
Copper Selenium Gold Bismut! 
Exposure 
18 hours Moderate shrinking of Some hyperp! 
epithelial cells, but chang res noted 
some hyperplasia in thelium of limb 
basal laver. early invastor 
rium and_= 
keratinizatior 
ob hours General degeneration; Hyperplastic 
but some areas. ot the basal lave 
hyper} plasia which svneyvtium torn 
have detinitely In- and 
vaded the corium. cortum, 
10 days Marked degeneration; Degeneration with General appearances of 
but there are traces of occasional small hy- degeneration, but a 
small hyperplastic perplastic areas. few hyperplastic 


areas which have de- 


rene rated. 


areas pe rsist. 


hyperplastic changes in the 
with a certain amount of 
formation. Increased nuclear 
activity can be seen in specimens exam- 
ined immediately after exposure. The 
hyperplastic changes are best marked in 
specimens examined from forty-eight to 
eighty-four hours after irradiation. In 
seven after exposure hyperplasia 
has been succeeded by atrophy. 

Specimens irradiated for hours 
show traces of commencing hyperplasia 
immediately after exposure; but in those 
irradiated for five hours, hyperplasia can 
be made out immediately after exposure 
although it is obviously undergoing degen- 
erative changes. In the five-hour specimens 
it must also be noted that degeneration is 
practically complete in four days after 
exposure. 

The addition of 0.04 per cent of protargol 
to the water in which the tadpoles were 
irradiated produced such a marked increase 
in the hyperplastic changes that we 
decided to continue the observations by 


temporary 
epithelium 
svnceyvtium 


davs 


two 


substituting small quantities of other 
colloidal elements. These were selected 
according to their atomic weights and 


numbers. It was clear that the elements 
of lower atomic weight which we emploved 
(Cu, Se) produced mainly degenerative 
changes, but in the silver the 
matter was different. 


case ot 


Indeed the most striking feature through- 
out the whole set of experiments was the 
high degree of hyperplastic change found 


in the epidermis as a sequel to irradiat 
in the presence of colloidal silver (10 per 
cent mixture in water of fT In 2,000 “col- 


also. the length ot 


hyperplastic 


silver), and 
which the 
persists. 

The specimen ot gold 
2,000) was found to be too toxic to allo 
ol . 10 per cent mixture in 
, but with a 5 per cent mixture marked 
hvperplastic changes resulted, espectal!\ 
on the tail and limbs. The peripheral cells 
of such a hypertrophic area’ exhibited 
tendency to keratinization, while 
synevttum formation was evident in the 
deeper parts. The specimens 
to the silver series as affording 
hyperplasia. 

In whatever concentration It 
10, 5 or I per cent mixture of the rt 
2,000 collosol in water) copper produced 
markedly early and destructive effects. 
Sometimes suggestions of sporadic patches 
of hyperplasia were present but even here 
degeneration supervened. 

With selentum the changes 
similar but marked and hyper- 
plastic areas could be definitely made ou 
Here again degeneration made. its 


losol 


time condittor 


1? 


| 
| 


water De 
used 


some 


came next 
iden e ol 


was used 


were 


less 


soon 


a rance. 
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Ultra, 
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Source of 


Considering the elements of higher 
weight lead and bismuth ead 
appeared to produce mainly degenet tot 
with but few suggestions of hyperp 1a 
whether used tn 10 or 5 Der Cent MEXture, 
With bismuth the changes were _ less 
marked but such hyperplastic areas as 
were present were more marked than in 
the case of lead. With a 1 per cent bismuth 
mixture the hyperplasia was much re 


definite. 


In VICW ol the marked elects 

produced by to a less des rec 

vold it would seem probable that ¢ 

particular range Ol wave l¢ neths IS resp SI- 

. 

ble tor the marked n pertrophi change 
wt? 
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ULTRAVIOLET LIGH] 


BY MAX PETI SEN 
adevelopme helotnel ) ) - 
I n the ield of ulti ¢ 
rad itTlO s made such strides I 
lew veal that ure empirk ( 
ire O lO de hate spec 
true whe t is desired to translate ( 
procedure ind results of one worke 
Darticu source Into correspo dt CS 
i different source id 
ultraviolet nt thout speciit 
its character Is O 1O er SUlTIcle ( 
hope to clarify the yresent knowle¢ 
the rad trons thus S Ot 
catalogue of source ind their fe es 
would be vain. The cat WO 
quite eratuitous at present and we 
not, it could hardly hope tong to ma 
its utility as a complete codex of tact it 
is therefore the purpose of the resent 
papel briefly to describe the 
features of only a few of the typical m 
sources of ultraviolet lieht, with part 
reference to this part of their rad 
ind more particularly to set forth 1¢ 
physical Laws accordin to which sucn 


‘ 
sources function and foOllowine which the 


lolet Licht for Heliotherapy 


IQ 


Of course in all cases the t idpoles were 
exposed to the direct yrimary beam of 
rays trom the Coolidge tube, the effect of 
which, as has alread been seen, is to 
produce a temporary hyperplasi ind so 
this must be taken nto ac 1 For 
instance, In the COpDpe series the small 
ind indefinite hyperp istic areas may be 


due to the action ¢ 


the prin beam; 


the main feature of specimens irradiated 
in the presence ot coppel however, 
marked and early decgenerat Selenium 
holds an. intermediate OSITLE etween 
COppe r and silver: while Vit! ead and 
bismuth, although degenerat s prom- 
nent, hyperplasia also occurs 


“RISTICS O] 
FOR HELIO) 


PRED. 
may De developed 
may be prescribed 
the same time the 
is far as possible et 
ons of the physiolo 
radiations, tor re 
there is not alwa 
vhen they have De 
realm Of speculatio 
entirely without the 
( laboratory and 
ption ot the 
questions of Its pro) 
In a list of sourc 
useful to man the st 
lirst honoris Causa 


description in the p 


now commonly know) 


is W recetve It 


SOURCES OF 
HERAPY 


ne I diations 
d am nistered. At 
hopes to avoid 
ement discus- 
eactio to these 
such matters 
reement, and even 
el remo ed irom the 
n or opiniol the are 
ce of the physi- 
enc ber the 
idiation with too early 
| t t 
es oO litraviolet lioht 
in itself ought to stand 
. It needs but. brief 
resent exposition. It is 


that the sun’s lioht 


ve LIS usually a very meager 
| | | 
source of ultraviolet radtatio1 Having 
In mind the vital differs &: betwee n sun- 
ly ht {, | red 
mont untiitered save by the clear summe} 


itmosphere and tha 
commercial window 


the term ulti 
leneths 


USIN 


wave shor 


t which passes through 
class, the writer, when 
aviolet oht refers to 
ter than about 2600 


— 
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Angstroms.) The sunlight that gets through 
our atmosphere has at best a short wave 
length limit at about 2850 A; and gener- 
ally further attenuation by the atmos- 
phere makes this lower limit range as high 
as 3200 A in fairly clear weather. 
Energy “spectra,” or curves showing the 
wave length distribution of energy from 
two specimens of sunlight 
Figure 1. 


even 


are shown in 


Phe character of the sun’s spectrum is 
for the present purposes not much differ- 


4 Uifra-sun 
2 Plain Carte 

4 - Qunlignt, June | 
4 Sunlight Moreh 


"Efka Heljol 


bi spect! distribution of energy tn several source 
rbons in open arc. 2. Ordinary cat 
Dons tt ven arc. 3. Sunlight in June. 4. Sunlight 

5 heliol 
nd 2 are tor 


Curve 45 for total light 


enclosed irc. 
light 
including 


from the are proper: 
radiation 
ranscribed from Kohl and Bur- 


t 
t 
bach; Curve I ind 2 were obtained by the uti 


crater 
Curves ind 5 
[ 


photo raphically. 


black 


close 


ent from that of an tncandescent 
body, to which an are crater Is a 
approximation. (By a black body is meant 
one that neither transmits nor reflects 
any radiation falling on it.) The 
spectrum is, of course, crossed with myriads 
lar origin, 
named after Fraunhofer, but for physio- 
such a finely resolved 
spectrum is not demanded and it may be 
treated as though continuous. Its further 

and important—deviation from the spec- 
trum of a black body at a like temperature 
is primarily due to the opacity of our 
atmosphere to shorter wave lengths. This 
loss of light in the atmosphere arises from 
three causes; true absorption, scattering, 


solar 
of fine absorption lines of so 


logical purposes 


Petersen 


reflection. 
Vapor or 


and 
water ozone, occurs in discrete 
wave lengths or bands of wave lengths and 
results finally in the re-emission by the 
absorber of longer wave lengths of radia- 


absorption, as 


tion such as heat tn ali directions, includin: 
toward the earth. Such absorption 
ozone causes the almost complete opacit) 
of the atmosphere at 2850 A. Scatterin; 
is caused by minute particles such as mist, 


smoke, and dust, comparable in size to th 
wave leneth of the lieht. This phenome 


! | 

| 
PY 


Biath-body Radiation 
rgyt 


Energy Curves 
he 


occurs for all wave lengths but its magni- 
tude is inversely proportional to the fourt! 
power of the length and so. the 
scattered light of the clear sky ts blue and 
the residual transmitted light of the setting 
sun is reddish. Reflection is a term which 
should be reserved for the turning of light 
by particles large compared to the wave 
leneth of the licht. Such particles, except- 
ing dense aqueous clouds, occur only i 
special cases in the air when borne o1 
winds, for they otherwise settle quite 
rapidly. The whiteness of clouds arises 
from this cause as does also that of snow. 


wave 


All these causes conspire, especially in 
cities and when the sun is low, to diminish 


| | | 
\ | | 
\ 
2 ‘ 2 \ \ \ 
3 7 \ | f 
Sooo 4 4000 
/ \ | 
~ 
body.’ 
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our sunlight, and of them the first two this lamp tn normal operation some 145 to 


yarticularly screen off the shorter ra \ 20 per cent lies beneath ,000 \ wave 
spectrum of New York sunlight of early length, that is, shorter than any sunlight 
April is shown for comparison with labora- we get in low altitudes. To give a more 
tory sources in Figure # iccurate estimate of this very short wave 

Among the laboratory, substitute length radiation IS impossible, chiefly 
sunlight recullar place has Hee! because ol the Opac tv that t he burner 
»\ the mercury Vapol Qu S with use. his opacity, which 
This lamp, which ts so widely Known for the Increases at a rate depending on the 
powel of its ntense rad Ol the Durnel temperature and the used, IS 
shortest wave lengths tral smussible thr n reatest lor the shortest WAVE le ths, and 
il! ind quartZ, nas beel the subject Ol may for these not intreque ntty be iS hich 


Sooe 4000 Soo. 


| 


\ ( | K 
extended report, DOtH Of Its physica I - is 50 per cent. he photographed spectrum 
icteristics and the phystological react in Figure 3 was made from the radiation of 
to its radiation. sJut in order to plac I i used but by no means exh 1usted burner. 
properly among the other sources e| It should be remarked that this opacity, 
resume will be given. which has its causes In contamination of 
Phe spectrum ot the mercury lamp Is t the interion quartz surfaces by metal from 
continuous. It does not in re the electrodes and 7 1 Siow tt instormation 
resemble sunlight. The spectrum through — of the heated quartz, is entirely apart from 
the ordinary photographic range is shown — that arising from external soil of the burner 
n Figure 2. Bevond the limit of sensitivity by organic material from the skin, which 
ol the photograph emuiston (on account In the heat ol the bur! er Decomes opaque to 
of the opacity ol the gelatin) the mercury short wave lengths. 
lamp has one of the very strongest lines of An important condition necessary to the 


its spectrum at about 1850 A, barely w reliable stipulation of the characteristics 
the limit of transparency of air and of good — of a mercury lamp ts that it shall have been 


fused quartz. Of the tota radiation from lit long enough to have reached a stead, 


cl 


after a careful study, 
minutes.” The radiation 


Pohle, 
thirty 
from the lamp betore it has reached tem- 


State 
nearly 


is chietly weaker than 
value; the differences the 
distribution of energy are not signiticant 
save in a few lines. The absorption tre- 
quently mentioned as weakening the radia- 
tion from the hot central core Is a partic- 
ularly restricted phenomenon. The cooler 
outer vapors do absorb the center of several 
lines, but the total radiation of these lines 
has been scattered over a range of wave 
lengths by electrical and thermal agitation 
of the emitting atoms in the very hot 
central zone of the arc, and these “‘off- 
center’ radiations cannot sensibly 
absorbed by the cooler surrounding vapors. 
The vital role played by this absorption 
when the light is used as a stimulus in 
certain spectrum Renta is due to the 
same causes that confine it to the center 
of the emitted line, and is practically nil 
in heliotherapy, for while in the former 
uses excitation occurs very selectively at 
the natural frequency of the atoms, I. e., 
the wave length of the undisturbed line, 
in therapy no critical frequencies will 
coincide with the lines of the mercury 
spectrum. The question reduces simply to 
what fraction of the total energy 
removed by the absorption. 


perature stability 
its steady 


Was 


The variation of the radiant eflictency of 


the mercury lamp with different operating 
currents has been studied, with the con- 
clusion that for small variations about the 
normal operating current the ultraviolet 
intensity is about proportional to the 
square of the electrical power; but this 
Increase of dlidkancs with power does not 
continue far until a maxtmum ts found 
above which the radiations are more gener- 
ously located in the infra-red wave lengths. 

A quite different type of source of ultra- 


violet light as a substitute for the sun ts 
the open are between carbon or metallic 
poles. This source has been developed in 


two distinctly different modes and because 
of the fundamental differences in their 
radiations and their laws of behavior they 
must be treated separately. The older type, 
used by Finsen and his followers, is simply 

high current arc between plain carbons. 
No particular attention was paid to the 


Petersen 


spectrum of the vapors tn the are tor 
was known that some 80 pet 
visible radiation of the 
hot crater of the 
this reason direct current was 
erable to alternating 
sunlike crater radiation has a small ultra- 
violet component and when ~ s Is wanted 
n suflicte nt amounts to make its use ft 
sible 1 heliotherapy a 
found to be too teeble, so a larger ar 
obtained with currents of 60 to 100 amperes 
or more. 

The type of radiation emitted by tl 
incandescent carbon is very like that fron 
an ideal black body, of which the char- 
acteristics are accurately known. Lhe 
clearest survey of this type ol radiatior 
may be had trom a 
energy distribution 
law, drawn for several relevant tempera- 
tures. These constitute Figure 2, the det 
sf short wave lengths being an inset. The 
lowest temperature 
ually red; the curve at 
the melting point ot 


cent of the 


re came trom the 


Carbon. 


much pret- 


positive 


SOMCW 


low current I 


group Of curves 


according to Plat 


shown 1000°. IS. VIS- 
3000 isa bit bye 


tungsten. Of the 


curves at 4000 and 6000° only the lower 
parts can be shown -their peaks would 
rise to about 1 { and 130 units respective 

on the ordinates used. These tempera- 


tures are nearly the values for the crate: 


the carbon are and the sun. In relatior 


these curves the following laws hold 
Important place. They may be deduce 
from Planck’s law but are actually 


earlier origin. Stefan-Boltzmann law: The 
total radiation of a black body ts 
tional to the fourth power 
temperature. | 


Ppropor- 
of its Kel 
is closely 2/2 
plus centigrade temperature.) Wien’s maxi- 
mum law: The product of the wave length 
of maximum radiation of a black body and 
its temperature is a constant.* These 
*black-body”’ radiation 
, for the present purposes, statements ol 
ae limits, for no ordinary substance is 
perfectly black. To account for the differ- 
ence between the radiation of an ordinary 
body and one which ts perfectly black we 
are beholden to Wirchoff’s which 
states that the ratio of the emission to the 


Kelvin scale 


law Ss 


describe 


law, 
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» 
ibs rptior co t for d cance below 5300 \ ive ht ippear- 
equal to the emission of t black Dod ror ince Of a STOUP OF tro! SI O es neal 
inv body fess than totally absorb the 2520 A. Spectra Ope rc ol 73 
CMISSIO! tnu lerior to that of cr- tmperes between nch meta oated 
fectly b Ch bod lh dete tio ( irbons are show! I Fic Ir¢ a [he COn- 
matter of fact, not reat in the 017 SpectruM was taken nea) end-on 
carbon so that whe it 2050 Kit ra tes to the positive crate! the othe sidewise 
like a Dlack bod it 2000 for 6260 \ with the licht ol the fame on V, oth Spec- 
radiation Othe substances are much less tra having the same exposure. judging 
hearty b kK. An} ection of the cu es ol the significance of spectrum photographs it 
Ficure 2 WIil sho that the uit et must he borne in mind that Onger exposure 
leht radiated hb ncandescent d would bring out evide ce Of fainter radia- 
such as the crater of an arc js i Vel | UlOns without INCreastl in the s ne ratio 
fraction of the tot rad ited ene! \t the mage oft the stronger, due to the tact 
it S quite Die, at 1000 t ‘ th this lroht had Lire id\ erted all 
Stl tOsurdly sm lhe attan ment the silver halide on which it fell. 
ereater relative amount short lhe attempt to produce hotter or more 
feneth radiation from such a source the efliclent sources has also ed to the use of 
Crater Of an arc o ncandescent d enclosed arcs. A comparison of this source 
thus ¢ dent . den ds the ittainment | tO an open are inc udes two ftactors. the 
very temperature compat e to crater and flame licht Phe lont from the 
that Of Our sun. But to this end arc } \ Crater Is not senstb tered in energe\ 
be o erated o1 Cl ne currents ( stribution bec 1use the temperature of the 
of the Su 6 to 10 amperes quite t crater Is not ratsed by in enclosure that 
success, lor Dy this means the temperature does not materiahly raise the pressure of the 
ot the crater Is not t(ppreciaDly raised. [t 1s irc vapor. lhe lieht from the are yroper Is 
obvious that the larce rc tn considerably enhanced, Dut only by 
such currents Wil In tota radiate more eat uniiorm Increase through the spec- 
ind more eht, but tis only a large trum with no sensible i\ddition of new wave 
ind those OO per cent of ts radiati 1 t eneths If plain carb re used tl} s light 
come trom the cy ter of the hot carb ( consists of the bands pre ous noted In an 
relative distribute i through the spe open carbon are, and the detictency 
quite Irke those tron smatler are ¢ t shorter wave lengths persists | idence on 
from a body it abe 000° this port ts presente ) \ two 
| Has showy that the tempe ~ eneroy distributio Curves tor an open and 
ture of an arc c1 iter, Measured, torinst e. closed ar¢ respective For thi latter 
by the w € renetn Of its maximum - there Is shown a neat nitorm ntensifica- 
tion, May be reativ S¢ by operat tion, about seven-foid, of the thre bands 
the are under a 2PaseOus pressure of seve me ntioned., Dut no other teature pDpears.”* 
itmospheres and ne reports havit thus An energy curve of the tota iol tL OF an 
ittained tempe! tures surp SSING that enclosed arc occurs re 
the sun. But this required a pressure of In such an are certain minor technical 
OVer 20 itmospheres ind such ck Ce ¢ idva tages arise due to the restriction ol 
Not easily avatlable and would. be ventilation. such as Ste idiness OT burning 
Case somewnat comp cated. and dex rease of carbo oxidation, which 
In the total radiation of anv arc DbDetween make the use of augmented power not so 
ordinary ( irbor S tne crate lioht S as in ih opel How We these 
SUDE rposed on it varlable amo 
light from the flame of the arc. Thi ht 
IS predominant] located in. three IS 
falling between L500 and 500 \, 
the flame Its cl tracteristi 
color. From. this source, the 


proper, there IS no contril 


ution of s 


STS 
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repay the trouble of maintaining the arc 
envelope in order ts a matter otf 
equation, 

It must appeal that the above described 
modes of de) elopment of the are are some- 
what cumbrous and tneflicient, though not 
entire! 


persona! 


futile means of obtaining adequate 
laboratory or clinical sources of 
light. The value that may be 
attributed to their longer wave leneths ts 
from. the 


| 
ultra- 


violet 


conceded, but ts apart present 
considerations. 

An entirely dilerent and much more 
fruitful departure in the development ot 
ultraviolet ares is the use of poles whose 
spectra have significant radiations tn those 
ultraviolet ot particular Interest 
Thus radiation of prescribed 
wave lengths, within certain limits, may 
be obtained without the use of more than 
nominal power, which ts 


in the ease 


ZONES 
enhanc ed 


a fair advantage 
and comtort of operating the 
lights. There is the further point of ver- 
satility, for, when required, the lamp may 
be ised with one Or other poles tor ditlerent 
purposes. The attainment of adequate 
radiations in a given spectral zone waits 
only on finding practicable chemicals to 
use for impregnating carbons or for replac- 
ing them. In Figure 3 several typical spec- 
tra of such sources may be at com- 
pared. Energy distribution curves of the 
light from the center of open arcs between 
ordinary and “ultrasun”’ 


once 


carbons 


OcCUr 
in Ficure 1. The of any of 
these sources would have to be detined 


anew for each therapeutic use and is thus 
not to be set down. It Is, however, only 
necessary to observe the relative distribu- 
tion of energy in a given spectrum to judge 
Its utility. 

In the lowest group of spectra of Figure 3 
certain features deserve note. The tron 
Is a very strong ultraviolet source but 
it Is not easy to handle, being unstable and 
ceiving off some fumes of oxide. U!trasun 
carbons are specially cored to have radia- 
tion in the zone 3600 A: their 
spectrum is notably weak in the visible 
range, so the arc Is not uncomfortable to 


are IS 


2900 to 


look at. Number 4 ts special carbons which 
have very strong vistble light of white 


appearance but weaken very rapidly below 
3500 A. The tungsten spectrum ts one of 


Petersen 


very strong radiation throughout the whol 


region photographed, even surpassing the 
iron, Which it also surpasses in obnoxious 
fumes. 

These arcs burning between spec 


pole sat moderate currents, 6 to 7 ampere 


radiation 
the hot positive pole, but it ts of no ultra- 


include some continuous 


\ iolet strength. | he spectra show! Vere 
made of the flame of the are alone ( 
the One Case mentioned Whi e it 


intended that these SDeC tal ares sha 
large currents the poles Will In vener 


increased lo idl, 


stand considerably 
more powertu! illuminants 
this will not change the character of the 
radiation nor add anything to its spect: 

except increased 


eneths. Such a 


brilliance all wave 
practice 
view of the fact that the 
enhancement of the 
has been the purpose ol the special Cal 


would perl 
seem forced in 
desired rad 
or other poles. In many regards thes 
special arcs thus briefly described desery: 
the most particular attention on accou 
of then spectral characte ristics, versat 


and general convenience of use. 
\ brief paragraph must be allowed tn th 
matter of incandescent filament lamps. Ph: 
substance of the paragraph shall be to 

these 
ultraviolet 


miss the catego! 


trom 
radiators. 


SOUTCES 
lhe reasons [ol 
he highest 
be hoped for cannot exceed the melt 

point of tungsten, and practically 20007 IK 
is about the limit. Conceding to the | - 
ment the properties of total blac kness, 

ultraviolet radiation 
fragment shown by 
Figure 


are simple. temperatures 


would be the mer 
the 


lhe practice of running these 


3000 CUTV¢ 

lamps at overvoltage is of trivial benetit 
lhe highest temperatures allowed by 

leading manutacturer any 
moderate powered lamp are barely ove: 
To see what may bi 
cained one may find tn the inset of Fi 
2 the curves for 2800 


form o 


3000 and 3200 
When it 1s recalled that the emissivity 
hot tungsten is but 50 per 
shorter wave lengths — and down to 20 pe! 
cent for longer it should be 
these filaments cannot be discussed 
sources of ultraviolet radiation for therap 
These considerations app!y without modi- 


cent In the 


clear that 


| 


fication to those forms ol ) 
which a tunestel ead, ne ited to 
cle scence DY bomb rdme 

the source of lieht It not to 
remind the reader that these in ( 

{ ndet Ving a the uses ol the ! nt 
energy ol the Cescribed ne 
foregol aragrapns§ there ire 
Ol eometri reiatlo n 
must be observe ) ctice. OF the ati 
nost ortant n ec the ! 
lumination. Since ht travels t 
Ines thro hn tree homoveneo r 
the radiatio oul ( 
rematl that ¢ ( t Strike 
stack the co ( tne ( 
SC] U I ¢ Ol t ( 
nature Its ) the 
source of othe 
CONSICGE!I Ie ed re 
hoo Une ym e far tron | 
) elie a 1] 
tica ray, ets + tie + 
reflected eam Ove Ge ( ‘- 
Tance The ti ) Nouse Pra. 
Cul mp t rious SI ces | ( 
measure vy Pohle that of som«e 

mps by Kohl and Burbach 

Another NVSICA S ITrequent 
yloved »¢ ) Cc. CCOT 
vhich the yrodi ct the | 

uminat times | OT € 
IS taken to be of const t 1iu¢ t t ( 
that the enere’yv use Cl yy This 
uct, Dut othin further ma ¢ I ( 
from that tact. Indeed strict ace t- 
ibility to that fact itself w require 1 
the surface um ted under no « 
Stances change ts receDtivit\ al 
energe\y lt S entirely ( 
matter to ascertain how the ht of S 
Intensities attects oreanisn d 
how the effect depends on the durat sf 
the exposure. 

A\nothe feature ol aluable use SI Lid 
be the formation Ot real 
source projected on a restricted ire 
this practice it May »¢ shown th tne 
intensity of illumination in 1 rea I ¢ 
ot a given source wil depend O ie 
square ol the fox verture of the 
emploved Its diametet ided ts 
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25 
focal length but A not depend on the 
magnification of the mage. he argument 
of this proposition fo ows direct from the 
fact that all the lisht that was sent out in 
the cone which passed through the lens was 
directed to the Imag ccordineg to the 

mple distance formu I ) qd. 
lenses for this purpose v eed to be of 
quartz crystal at present nd one or two 
mav be used. When large fox erture Is 
wanted a pair of plano-convex lenses may 
preterred to the equ vient double 
CO! vex on account of diminished spherica! 
iberration and St a tne are 
mounted together a te vith the 
Diane faces out The chromatt er! ition 
I Quartz Is considerable but hardly 
cause trouble in this 1S¢ where highest 
yrecision of Image tormatio not de- 
manded. Phe data tor the retractive index 
I quartz show that ens ot 10 cm. tor 


\ would Nave its 
tor Cd 


O.°74 cH 


2573, 9.13 cm.: for ¢ ? 8.63 cm. A 
onger lens would be n the same ropor- 
tion. Someth n rectlo rved 
by applicators which n be fitted to one 
t the small mercu ss. Whil these 
form In generai no usetul rea mage they 
concentrate the ht by refraction and 
terna reflection eT ( rections 
\s iiternative to the use of lenses con- 
cave mirrors may be emploved. The greater 
feasible aperture of these Is ottse yy their 
mpertect reflecti powell Dat on this 
matter are of interest both for the point 
in hand and because of the gene use of 
hoods over arcs. The commonly seen nickel 
Surtaces, when clean, ré flect ne 50 per 
cent of the involved shorte! than 2000 
4. Aluminum surfaces, which are really 
oxide, are not quite so geood. Silicon, the 
best known ultraviolet) mirror for the 
ordin iry range in alr, Surpasses ~O Del 


cent 


between 2000 and 3000 A, but is not vet in 
practical use, bein ivatlable only in 
brittle cast slabs. Other good mirrors of 
illovs such as “‘‘maenalium” and certain 
of the “speculum metals” are not gener- 


avatlable. 
seems to be | 


ot 


fabrication and 


For ill practical uses nickel 
T Ot its 


maintenance of 


referable on 


ICCOUl 


irdly a 


e length N 80 

| 

| 

OC 
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secondary 
spect rum. 


a suitable 
which but 
it involves 
numerous matters of clinical procedure. 
For the last mentioned . 
use of real images the 
lance of ares in 
valuable bevond a 


feature to its having 
This is a port ot 
brief comment ts proper here 


local 


bril- 


purpose of 
high intrinsic 
should make them 
more extensive burner. 
The initial distribution of radiation about 
the source is quite varied tn different arcs, 
and ts not alwavs advantageous. In a 
straight arc, erect with the 


positive 
above the crater 


pole 
radiation comes off pre- 
dominantly downward, the light from the 
flame predominantly in the horizontal! 
plane. If the carbons are set at an angle ot 
about go to each other the radiation is 
considerably more intense in front of the 

both for the crater licht and for the 
flame, but more for the former. This being 
predominantly visual or longer, such in- 
spection may be misleading regarding the 
ultraviolet from the flame. 

With a knowledge of what 
radiations a lamp emits and how they may 
be administered there naturally arises the 
question of the possibility of thetr measure- 


precise 


ment by a nonphysiological reaction. That 
such a measurement should have physio- 
logical significance and be of easy accom- 


plishment i is a rather exacting condition to 
impose. A survey of the available reactions 
to ultraviolet light discloses three possibly 
useful types; photochemical reactions, 
photoelectric currents or voltages, and 
the optical sensitivity of selenium. Of the 


first of these a particular example in the 
liberation of iodine has been carefully 
studied by  Pohle.’ It lacks nothing 


essential for precision and ts fairly simple, 
but what is outstanding is that the reaction 
goes on differently in different wave lengths 
of light and therefore may not take rati 
or at any rate useful, account for physio- 
logical purposes of the variation of energ) 
distribution in varying sources. It can 
obviously not be at once transferred to use 
with other lights on the Pohle’s 
data with mercury. 

Photoelectric currents offer perhaps a 
simpler means of illumination measure- 
ment. Here again proper regard must be 
had for the wave length sensitivity of the 
cell. Dorno® describes the advantages of 


basis of 


Petersen 


cadmium cell in uviol glass, which cell some- 
what stmulates the ery eis sensitivity of 


the skin to various wave leneths. The same 
metal in quartz, as suggest ed by Szilarc 
he counts less usetul because of its too 


oreat sensitivity to the ceri wave leneths 
screened off by the 
| he use of 


uviol glass. 
a selenium whose resist- 
ance falls tremendously on tlhuminati 
hardly a fortunate 


photometry 


proposal in 
although 


ultra et 


an instrument 


abroad tor clint il uses. | he chtet tault 
with this Is Its great sensitr 
visual lig oht. Its eaction to a mercury 


lamp 1 cent of that 


but a tew per 
modest white are. 
In conclusion, the 


radiation for 


sources Of ultraviole 


therapy may be thought of 


the mercury lamp, with its very intense 
short wave length radiation and little else: 
the heavy current arcs, which with creat 


a modicum of ultra- 
violet light along with much radiation of 
visual and longer lengths: and 
with special poles, which furnish a moder- 


ately intense controllable 


energy outlay furnish 


wave 


ultraviolet spec- 
trum with a tolerable amount of other 
radiations. Incandescent filaments are not 


of moment. The physical laws are described 
according to which these sources function 
so to enable to judge much of! 
little the characteristics of the sources may 
vary with their mode of oper: ition, and 
something of what may be accomplished by 
modification ot working condi tions ol the 
lamps. The optical laws which define t! 

illumination of objects by these sources are 
pointed out and the limits of thetr applica- 
tion are indicated. Certain points are noted 
at which bridge from radiant energy to 
biological or phy stological rea 


one how 


ction must be 
constructed of firm facts of laboratory and 
clinical observation. It ts hoped that the 
foregoing paragraphs may help in some 
little way to establish a pier at one end on 
which such a may be 
supported. 


bridge Securely 
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CLINICAL AND ROEN GENOLOGIC STUDY OF HIGH 
COLONIC TRRIGATIONS AS USED IN THE THERAPY 
Ol SUBACUT] AND CHRONIC ARTHRITIS 


G. SNYDER. AND S. FINEMAN. M.D. 
G, YDER, cation of these meas ires conjunction 
ARTHRD Is COMMON with the liberal! use Of mental encourage- 
SIOWLVY DProcressive ment to the patient resulted a Very 
OnY dura On. disease comn \ satisfactory clinical II a fairly 
considered to bad prognosis the In a second group of 
NajyOrity Of Cases eve unde! the CST OT Cases, trea ted 1 I ad SIMMAr Manner, only a 
treatment. It ofte timate cripples the moderate deg ee of clinical Improvement 
Datlent incapacitates Nim tor O could Nally, a th rd eroup 
his hood. Since rthritis. however, 1s Ol cases alwavs encountered, tailed to 
not a fatal disease, it has failed t se respond to any and all of the ibove men- 
mone the medica Drolession, as a [ e. tioned forms of treatment. Phe patients of 
the interest which it deserves. this group became, as a rule. py zressively 
[he Writer h is for the past twelve rs Worse, IN spite Of all the peut efforts to 
Cel ATTICULATIY crested the tudy\ check the progress of disc ise, he cause for 
nd treatment of irthritis, | Db to four the failure to obtai ClINnICa mprovement 
ne the Vell- this eroup Of cases has been 
dl COMMO aecepted forms of tt puzzling. At lirst, the author elleved 
that IS tO Say, Massage, passive and { ¢ that an improper o1 nhcomplete eradication 
Motion of the jou ts, baking, hydrothe Vv, Ol toc! of infection n tne he dw iS respon- 
ithermy. exposure to sur oht siDle for the therapeut C Tatlures, but dur- 
the Uitraviolet rays of the quartz Ian Ine past four vears more extensive 
iddition, the SvVstemk measures emp ed CX] lence In treating these retractory 
were Improvement of the patient's hy ene, Cases has made It ap arent that in all 
restricttor Ol the carbohydr ite ntake, probability, the bad ther ipeuti¢ results 
ind increase in the tots Vitamine content of were due to unc aiesaisael foci of Infection 
the food. The usual armamentartun tor toxin absorption from the genitourinary 
uch drugs iS salicviates, aspirin, and gastrointestinal] tracts. 
itophan, and colchicine were tree} ised, It is well to emphas ze at this point the 
Vaccines as well as nonspecific foreign fact that in arthritis not one, but many 
protein therapy were also lrequent em- etiolocic factors are usually responsible for 
ploved. The thorough and intensive appli- the production of the disease. In some 
Re I V-Seve \ M Au | GI Ray Society, Dx \1 
D tof Arthrit H R 
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cases, infection plays the chief role. In 
other metabolic disturbances ot 
degenerative changes or absorption — of 


Cases, 


toxins are of greater etiologic importance 
but In many instances a combination of all 
of these factors seems to be responsible 
for the onset of the disease. Clinically, it 
is usually impossible to determine accu- 
rately in every given case the relative 
importance of each of these factors. There- 
fore, the efforts of the physician must be 
directed to the eliminatton of every cause 
which may be ot possible etiologic impor- 
tance in the individual 
treatment. 

l p to the present, a great deal of atten- 
tion has been given to infection in the 
teeth, tonsils, and accessory sinuses of the 
head, but much less attention has been 
directed to infection in other parts of the 


case under 


body, as a factor tn the ettology of 
arthritis. 
The gastrointestinal tract particularly 


has not received adequate attention. It 
cannot be dented that under unfavorable 
circumstances it may 
infection or source of 
Lane 


focus ot 
automtoxtication. 
deserves great credit for empha- 
sizing the importance of stasis in the colon 
in many systemic diseases. Persson, 
Smith, Carter, and Forbes® have called 
attention to the importance of considering 
stasis and tntection in the colon asa possible 
etiologic factor the 
chrontc arthritis. 

Experimental proof of such a direct 
relationship has not as vet been definitely 
demonstrated nor accepted by the medical 
profession as a whole. However, in spite 
of the lack of general acceptance of this 
hypothesis, the author has, empirically, 
during the past four vears, whenever 
clinically indicated, added to this older 
form of therapy of subacute and chron 
arthritis a system of treatment which aims 
at the elimination and correction of intes- 
tinal stasis. Since the addition of this form 
of treatment his clinical results have shown 
a definite improvement. 

At this point the writer wishes to empha- 
size that he does not by any means regard 
the colon as an etiologic factor in all cases 
of subacute and chronic arthritis. No 
doubt, In many cases the colon bears no 


serve as a 


Rea 


production ot 


Snvder and 


Fineman 


relationship to the onset of the disease, 
but it should be remembered that wh 
indicated the elimination of colonic st 
has been of detinite value 
ment of the disease. 

here are a number of different metho 
in general use for the correction of inte 
tinal stasis. 

1) Intestinal obtained by «¢ 
plete or partial starvation over var\ 
periods of time for the purpose of obt 
Ing improved tone of the intestinal muscu- 
lature is one method at times employ 
his usually 


in the managce- 


rest, 


necessitates either complete 
rest in bed or a curtailment of the pati 
working Capac itv. In debilitated subject 
is very often inadvisable to use tl 
of treatment, because it may sti furthe 
lower their resistance. 

2) The use ot 
roughage IS 


contain 


a diet 
excellent for those wh 
able to take plenty ot exercise, but 
patients suffering from arthritis 
unable to exercise. A diet 
In roughage has venerally the ( 
drawback of betne rich in carbohydrate 
These have been shown by 
and others to be 
arthritis. 

>) The continued use of catharth 
does not seem to be of great value. \lost 
patients suffering from 


obviously 


Pembe rt 


contraindicated 


arthritis usu 


ceive a history of having taken 
mild cathartics for months or vears with- 
out permanent. relief. In) the author’ 


experience the use of drastic cathartics 
Over a prolonged period ol time has DCC! 
noted to result In a marked trritatio 
the intestine, and usually in a= gener 
weakening of the patient, without 
marked improvement of the arthritis 

1) Attempts at flushing the color 
imbibition of large amounts of fluids are 
usually of limited value, because of th 
rapid absorption of water during its pas- 
sage through the stomach and small intes- 
tine. Practically the same objection hold 
for the use of duodenal or jejui 
In addition, the patient frequent 
experiences considerable dithiculty tn swal- 
lowing and retaining the tube. Further- 
more, the tube often becomes knotted and 
coiled in the stomach, and it may take 
hour or more for. its 


COL va 


tubes. 


passage Into the 
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tube could consistently be made to pass 
into the sigmoid, and often beyond it. 
These irrigations were always given by 
nurses well trained in the technique of this 
tvpe of irrigation, who were working under 
his direct supervision. 


Some vears ago the writer began apply- 
ing this tvpe of irrigation in those cases of 
arthritis in which intestinal stasis was 
thought to be a factor. Because of uncon- 
trollable circumstances the trrigations had 
to be given in a very unsystematic manner 
at u ite rmittent intervals by hospital order- 
lies, inexperienced undergraduate nurses, 
or nurses who had had but little experience 
with this type of irrigation. After a vear’s 
trial under these circumstances the con- 
clusion was reached that the clinical results 
in the cases of arthritis treated ‘did not 
justify the additional labor and expense 
nvolved in the procedure. 

Since | OC kwoe rel had obtained Suc h excel- 
lent clinical results through his svstematic 
use of colonic Irrigations In many condi- 
tions associated with intestinal stasis, it 
was felt that the author’s unsatisfactory 
clinical results were possibly due to the 
haphazard manner tn which the trrigations 
through force of circumstances, were given 
in the hospital wards. He believed th: it his 
unfavorable impression regarding the value 
of colonic trrigations subacute and 
chronic arthritis with intestinal stasis was 
perhaps not justified unless the method 
could be tested under better conditions 
and improved technique. 

It was at about this time that the writer 
learned of colonic Irrigations given by O. B. 
Sche lberg, a technician, who through long 
experience had become expert in inserting 
the long tube into the colon. The writer felt 
that perhaps the length of tubing inserted 
into the colon was an important factor 
and determined to give this method a 
trial. 

The first 12 cases of subacute and chronic 
arthritis with colonic stasis referred to Mr. 
Schellberg for colonic irrigations showed on 
the whole a very definite clinical improve- 
ment. Since then, 157 patients for whom 
colonic tirrigations were indicated have been 
treated under the writer’s direct super- 
vision by a trained staff of technicians, 
using in general the same technique, but 


and 


Fineman 


such modilications as seemed ind 
cated in the individual patient 
treatment. 

It cannot be said that the high trriga- 
tions exclusively were given to any of th 
sroup of patients. At the beginning of 
treatment a short and small caliber tube 
used. As the patient becomes accustomed 
to the procedure, larger and longer tube 


with 


are employed, until finally every iri 
tion is given through a 54 inch colonic tube 


The mere employment of a long tube do« 
not warrant the assertion that a high ir 
tion was given. The tube may coil in the 
bowel due tothe great redundancy of the 
moid and may reach only slightly bevond 
it. A roentgenographic or roentgenoscopi 


examination ‘ol the position of the tubx 
the abdomen ts the only detinite evidence 
of the exact position of the tube within the 
colon. So far it has not been possible, IO! 
practic: 1 reasons, to check the routine 
Irrigations In this manner. The writer does 
not feel justified therefore concludi 
at this time that the benefit derived fron 
the Irrigations is due wholly to the use of 
the long tube. A number of other factor 
which enter into any system of irrigatio 
must be carefully weighed and proper 
evaluated. Instead of a few irrigations 
given at irregular intervals by inexperi- 
enced individuals, the author now insists 
before beginning treatment that the patient 
submit himself to a minimum course of 
twenty to thirty irrigations given in 
routine manner by expertenced techni- 
cians. After an interval of time varving 
from a few weeks to a few months the 
series of irrigations is repeated if the 
clinical progress of the case Is not satis- 
factory or if a recurrence of symptoms 
occurs. At the beginning of treatment a 
daily irrigation Is given for a week or ten 
days. The interval between irrigattons ts 
then gradually lengthened until the patient 
gets an Irrigation but once a week or once 
in two weeks. 

It is advisable in the majority ot cases 
to begin the treatment with a series of 
irrigations closely following one another. 
In some cases, however, when uncontrol- 
lable circumstances make it tmpossible to 
carry out the primary series of frequent 
irrigations, gratifying results have been 


ined from rigzations Cl ) nce 
week for a yrolonged ntel 
Dut the entire od Ol ti ent 

yatient’s ric dly ( trolled 

\s rule n Dreat the resci ( let 

S detectable Dy Caretul Observatt the 

CO residue In the retur tlo Ol ri- 
it fluid. An catnharts en 
elore the troductio ( 
to the OlON eact 
) t the rel ( 

nro n the t ( rat ( 
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( ( Vitn at ( 
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| Or Ser. ne 

OLO nust \ ¢ Ome | eC 
tn “idl during the time. the 

led to the color ess the eat- 

est of care and sk s exercised d t! 

the COLO \\ 1} re 

this reason the nsertion of the Ol 

CVE nedium Cube to the colo 
ot be atte mpted by one not skulle tnis 

tech lhe quantity of water used tor 

each irrigation varies from2 to 4 : NS, 
warmed to body temperature. After each 
rl cation Vigorous tbdomina| Mas IS 
resorted to, to stir up strong perist LISIS 
ind thus further aid in the evacuation of 
the colonic content. During the « rse 

Ol the Irrigation treatment various Ika- 

line and acid antiseptics as well as s vel 

solutions are Injected into tne bowel 
through the tube. 
Fresh cultures of Bacillus acidophilus 


n atte ea 
Irrigation before withdrawal ot the 


tube. 


are Injected Into the COLO 


Salicvlates in large doses 
otten 


are also Introduced through the 


tube. Ordinarily warm water is used for 


the Irrigations. In Cases showing 1 hea 
mucus return, 


az 


per cent sodium irpbon- 


to aid in separating 


As i] ule, 


ate solution Is used 


the mucus from the bowel wall. 


a mintmum period of four to six weeks of 


Intensive irrigation treatment in addition 
to the fullest use of every other means of 
treatment indicated is required in most 


cases before any appreciable clinical 


Improvement becomes apparent. 


Colonic Irrigations >] 


Since the additior Ot System 


of colon Irrigation treatment t the older 
forms of therapy selected group of 
cases” of subacute ind chro ( irthritis 

ith Intestina stas tne < results 
nave, the author's ey verience, been 


delinitely Improve 
No made Ul 


Irrigations 


COLONIC 


are a specttic cure subacute 


nd chront irthrit I ( SOM € 


CaSeS 

COLONIC Irrigation are oT defi te value in 
ne treatment of the disease, they should 
not be looked upor the mi mportant 
part of the treatment 1 Cases OT ¢ hronk 
d subacute arthrit Irrigations ire but 
one of a large number of methods of treat- 
nent of d sease, WNIc! the major- 
ty of instances requires the ise OI every 
method of attack nak ited bet re clinical 
cure can be effe ted. ind the patient 


estored to economk hes 


improved would 


seem should be attribi 


+ +} 


ited to the system of 
Irrigations as a whol ne iscertainment, 
however, of the exact value of each factor 


In this system of irrigations js difficult 


matter and WIll require prolonged study 


with caretully checked controls a large 
well to remember 
condition, mental 
and extent 
he presents him- 


series ol Cases. It IS also 


that the general physical 
attitude of the patient, duratior 
of the disease at the time 

self to the physiciat 


which must be 


variables 
I 
properly evaluated betore 


any detinite CONCIUSIONS Can be arawn as to 


this 


the relative value of each 
method of treatment. 

Up to the present time i few facts 
have been determined through our com- 
bined clinical and roentgenologic observa- 
tions. Although the facts Ne) far determined 
have not as vet aided materially in explain- 
ing the beneficial clinical results obtained, 
we believe them to be ot sufhicient sloni- 
ficance to justify 


factor in 


a preliminary report of 
the work so far accomplished. 


SECTION B ROENTGENOLOGIC¢ 


S. FINEMAN, M.D. 


STUDIES 


Since a combined clinical and roentgeno- 
logic study of colonic irrigations has not, 
in our knowledge, been hitherto carried 
out, it seemed ady isable to investigate this 


ot treatment. the purpose ot 


\ Study of High 


tv 
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if the factors 
responsible for the good clinical results. 


The difliculties which presented them- 


demonstrating, possible, 


selves in the course of this investigation 
were: (1) The impossibility of controlling 
variable factors inherent in the patients; 
2) the necessity of controlling the othe 
methods of treatment used in conjunction 
with the colonic irrigations; (3) the difli- 
culty of 


establishing experimentally a 


with redundant sigmoid. It requires 


» Quart ot olution 


to fill the entire color 


standard artiticial substitute in the colon 
which would fairly represent fecal 
and against which the accurate etlect of 
irrigations could be tested. 

It may be well to note that during this 
investigation no study made of the 
effect of various cathartics on fecal stasis. 
It may be further noted that quite fre- 
quently in the of routine roent- 
eenologic observations, large fecal residues 


StAsIS 


Was 


course 


are seen in the colon even after preparation 
of the patient with drastic cathartics and 
enemas. 

During the past year and a half we have 
examined roentgenologically 
230 patients. Cleansing of the colon was 


and 


the colons of 


S. Fineman 


intentionally omitted, prior to the « 


nations, In order to gain a clearer concep- 
tion of the topographic arrangemy 

of the Cl 
oflice patient as he first presents hims 


examination. 


the degree fecal stasis in 


Phe majority of cases exhibited 
particularly 


redundant in Its 


verse and sigmoid portions (Fig. 1 he 


always sharp, 


flexures were nearly 


hic. 2. Colon showing narrow and spasti 
d descending portions ind large 
dilatation of the cecum and ascending color 


many patients the cecum was found 
unusually large and situated low in. the 
pelvis. In many cases the caliber of some 
sections of the large bowel and in som: 
cases of the entire colon was exceptior 

Fig. 2 


very 


large Large fecal accumulat 
often seen in the stemoid. |) 


other cases both the stemoid and descend- 


were 


ing colon contained many sevbala, while 
a smaller but still fairly large group of 
cases, the entire colon from rectum. t 


cecum was filled with feces. On questior 
the patients, in whose colons large fe: 
residues were seen, one learned that almost 


a 
Fic. 1. Large col) | 


Colonic Irrigations 


Ol these patients had been sullering Gally showed avery simple appearing colon 
rom. constipation for many vears and that bic, )s with practicailv no ongated 


LOOPS, with very obtuse ftlexures, al d with 
a hich and almost straight transverse 
colon. 


Phe fact that the colon in cor stipated 


individuals was usually found to be of 
irge caliber, redundant, sharply 
angulated, does not imply that all such 
COLONS indicate the presence Ol deranged 
functions, iS stmilat COLIONS Were found in 

number ot patients who were not obsti- 
vated. Apparent V's the anatomt arrange- 
ment ol the Various loops ol the colon IS 
but one of the factors controlling the 
physiology of evacuattior 

For the purpose ol this study, it was 
necessary to establ sh iS Our st ndard a 
fairly untform quantity ol in opaque 


substance 10 the cecum and transverse 


colon upon which the eflictency of various 


enemas and Irrigations could be observed. 


t is obvious that the remnants in the 

colon of a barium meal or of a mucilagin- 

ous barium enema are not identical in 

oa te character nor are they strictly comparable 

col { to the contents of the colon the condi- 

DOW « ements d tion of fecal stasis. For this reason It is 

proposed in later studies to use only very 

many of them were in the habit of usnr v small quantities ol opaque substances, 
daily cathartics or enemas. which when intimately mixed with the 


PiG, 4. 04 hows the apps nee of the color t Fic. 5. This shows the cleat ge result from 2-quart 


hout er the ing map-suds enema re ) ) ( hiteen 


In contradistinction to these cases. a 
few patients who gave a history of normal feces will make it possible to visualize 


bowel movements occurring once or twice the degree ol colon Stasis Dut which will 
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in themselves be insuflicient to form a 


considerable residue in the bowel. For the 
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residue from a 4 


later from an 8 ounce barium me 


Fic. 6. This shows the barium residue fifteen hi 
ifter the ingestion of one pound of barium. 
Fic. 8. This shows the bartum residue in the bowel 
fifteen hours after the Ingestion of one pound ot 
bat 
early and preliminary experiments, how- 
ever, it seemed best to make use of large 


quantities of barium for the sake of easy 
recognition of the colon content. At first 


bi 7 This shows the residue of bart 
cuation ot a 2-quart soap- id ‘ 
tteen minutes 


Fic {). This shows the colon of the me patient 
in Figure 8, and the poor result fron 
consisting of 2 quart ot varm water ‘ 

patient for fifteen minutes and then ev 


used, but even in patients giving a ce 
history of long standing 
there is such a variation in the rapt 


constipattor 
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with which the barium tis evacuated that with the precaution ot a previous elimina- 
constant and. sutlicrently large barltum tion ol cathartics and enemas tor several 


residue in the cecum was frequently not 


found. In some cases of severe constipation 
of long standing, occurring In patients who davs betore the test, would result in as 
had for vears required a daily cathartic high as SIX evacuations in twenty-four 


or enema, the ingestion of barium, eve 


hours and Ina practically comptlete evacua- 
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| 


36) R. G. Snvdet 


tion of the ingested barium in forty-eight 
hours. In some patients, subject only to 


14 This shows the bartum residue tn the bows 


the ingestion of one pound of barium. 


occasional mild attacks of constipation, 
just the reverse was true. The ingestion of 
barium would be followed in these by a 
severe constipation. For the purposes ol 
this study, therefore, it was thought best 
to adopt arbitrary standards of barium 
Ingestion or injection into the colon. Two 
methods were employed. In one the eflici- 
ency of the enemas and trrigations was 
tested against a fifteen-hour residue ot 
one pound of barium in water taken by 
mouth. The patients were not permitted 
the use of cathartics or enemas for three 
days prior to the test. By this method, 
there was found almost invartably a very 
large residue in the cecum and ascending 
colon. 

The other method consisted tn giving the 
patient an enema of standard composition 
consisting of a pound and a half of barium, 
one pint of mucilage, one pint of milk, and 
sulliclent water to make up a two quart 
mixture. This enema was administered 
from a container suspended 35 inches above 
the horizontal trochoscope and the injec- 
tion was almost alwavs continued until the 
ileocecal valve would open. In the majority 
of cases It required two quarts of solution 
to fill the colon. In some cases, however, 
one quart of fluid, while in others as much 
as three quarts of fluid were necessary to 
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fill the colon. The etliciteney of the 


enemas and irrigations w: 


15. This shows the excellent 
medium Irrigation with 4 

The tube was inserted tor 37 
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bic. 16. Shows the trrigating tub 
redundant sigmoid. Twelve quart 
d for this irrigation. The roent 
the colon to have been thoroughl 
muctlaginous bartum mixture only 


of the tip of the trrigating tube 
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lter home s. gand 5). In the first place, the 
lew amount of fluid used) ordinart by the 
to patient Is trom one Int to one quart In 
noid the second place, mo yatients administer 
the the enemas to thems ( vhile in the 
ema Itt! posture ind third ith the lirst 
Onset of cramping the patient usually 

id immediate V expe the enem 
After the evacuatio of the soap-suds 
enemas idministered these experi- 


18. S| | irrigation. 
Po m ot t e« rrigation 
ned 
S ments, a residue in. the cecum ind colon 


was found in 35 

and patie 
the 

enema tailed to evacuate the 


cent of the cases tested 
In the with a 
CONSTID: soap-suds 
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rit 
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Vil \ Stud 
he residue remain in the bowe 
yacuation ol this Darium enema, With 
the residue WaS SUTTICIE 
uithine the colon trom cecum to s 

lhe method emploved tor cleans 
olon of these bartum mea ind ¢ 
esidues were as () 

| lwo ind Oul quart ( 
enemas. 

2 lwo and fo ts ne « 
Residue re 

ene 

5 lwo quart bicarbonate enemas 

} lwo quart warm water enema 

5) The so-called “high” and 
Warm watel Irrigat ONS. 

6) Bicarbonate trrigations 

7) Salne Irrigations. 

8) Soap-suds trrigations and co 


tions of these irrigations. 
Phe cle Ol 


suds 


insing e two-qual 


On residue 


enema 


standard barium teste 


Lhe 


Mmeak Was 


CASCS, enem were 


the 


patie SUDINe POSITION, 


almos Instand he pati 


made to retain the enema for tiftee 


C, ( 


utes. The soap-suds enemas as olIven 


purposes Ol experimentation are ODVK 
far more eflective than the soap 
enema taken by the average patie 


+ 
I 


In the se 
with no history of constipation the bowel in 


pietely In 604 per cent of the cases. 


ap- 36per cent of the cases did not empty Itself. 

he As already noted, many cases.a two 

»Q quart soap-suds enema fatled to cleanse 

he the bowel completely. To some of these 

( n patients a second two quart soap-suds 

vas enema was then given tmmediately atter 

min- the evacuation of the first enema, again 

rthe retained tor tifteen minutes, and again 

vusly fatled to evacuate the cecum and ascend- 
-suds) ing colon completely. 

I it The etlect of bicarbonate and saline 
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enemas was found to be almost negligible 


In a small number of cases tested. Warm 
water enemas were found to act much 
better than the saline and bicarbonate 


enemas, but not so well as the soap-suds 
enemas (Figs. 8 and 9g). In some cases, 
both saline and soap-suds enemas given in 
failed to the 
Figs. 10 and 11 


succession evacuate colon 


The next experiments consisted in test- 


Fic. 


tip 


19. Illustrates a very 


+ th 


redund int sigmoid. 


I 
Irrigating tube ts 


In the transverse col 


flex 


yust proxin to the splent 


passed Dy our owl! eChnic 


ing the effect of “‘medium” and 
high’ the which 
failed to evacuate the barium completely 
\cain the 
results varied considerably. In some cases 
the “low,” ““medium,” and “high” irriga- 
tions removed less barium than the SsOap- 
suds enemas. 

In a 


Irrigations on Cases 


after the soap-suds enemas. 


few cases in which a 2 per cent 
bicarbonate solution or normal saline was 
used for irrigation and in which the tube 
was introduced into the sigmoid, a great 
amount of barium still remained in the 
colon both at the end of irrigation as well 
after evacuation which 
followed the irrigation. 


as immediate! 
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In some instances in which the irrigatit 
tube was proved to have entered the t: 

verse colon and even into the cecum, ther 
still rematned a barium residue atter tr 


( 


gation and after evacuation. Judging fron 


the experiments carried out so far, ir 
tions have not been demonstrated 
always superior to the enemas in tl 
evacuating effects. On the other hai 

number of cases which failed to respor 


+ 


to two quart saline enemas or fou 
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soap-suds enemas or even Oa 


COM 
tion of both have shown a complete cle 
ing of the following both 
Figs. 12 and 13) and attempted “ mediun 
and “high” (Figs. 14 and 135) irrigati 
It was not possible to obtain roentac 
grams of the position of the tube wit! 
the colon in all of these cases 
attempted “medium” and “high” 
vations. As vet, therefore, final deductio 
concerning the necessity or advantages 
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ntroducinge the irrigating tube very far 
nto the colon are not warranted. lhe 
evidence obtained so tar shows that the 


nsertion of the tube into the cecum does 


not necessarily result In a complete evac- 


uation ol the colonic bartum content. On 
the other hand, a large residue rem ning 
in the bowel fifteen hours after the inge 


tion of a pound of bartum may be com- 
pletely removed trom the COIOnN in 


Irrigatiol In whi ONLY - Ch 
Inserted ito the rectum 

In nother sertes of experiment VO- 
quart) soape-s ads enemas tions 
were tes ed the residue en 
in the OW ¢ utter the evacuatio a 
enema ol st ndardized compe tio eferred 
to above. In cases Just as intl e who 
had i! vested the barium the etle tf the 
soap-suds enemas ried. In some it 
resulted tn a complete evacuation of the 
residue, in others the effect was almost 
nevlicible. The Irrigations directed inst 


these mucilagious residues with the tube 


Inserted only to the descending 


colon 
demonstrated eflects different from those 
resulting from similar irrigations directed 


Colonic Irrigations 5 


against residues. So far a 
thorough cleansing of the colon has not 
been demonstrated to occur in_ that 
portion ot the colon not reached by the irri- 
eating tube (Fig. 16). | r the irri- 
cation and after the tube is removed and 
the patient allowed to evacuate , there still 


barium mea 


ven alte 


remains a large barium residue in that 
portion ol the colon. In several instances 
an almost complete evacuation. of the 


us barium residue was obtained 


attempted “high” trrigations (Figs. 

ind 18 In these ¢ howeve the 
osition of the tube was not roentgeno- 
Oy} iphed and so conclustons regarding the 
re lationship between the DOSItION oO} the 
tube and the result of the Irrigation are 
not warranted. It 1s well known that the 


Insertion of the tube 
not for the 


| 
t ne 
factiitating 


far into colon ts 
ol the 
introduction of the solution into the cecum. 
The water of the enema given 
through a short rectal enema can readily be 
made to reach the 
tion, therefore, of 


Figs. 
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ordinar\ 


cecum. The tntroduc- 
a tube into the trans- 


verse colon 1Q, and an 


or 
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LO R. G. 
cecum must have some definite value to 
justify the procedure.* 

In a few cases the tube was first inserted 
bevond the splenic flexure, atter which a 
standard mucitlaginous barium enema was 
injected through the tube, and then the 
tube was withdrawn. In some of these 
cases a very vood evacuation ol the colon 
followed in contradistinction to poor evac- 
uations following the injection of similar 


Fic. 23. Shows tip of irrigating tube in the cecun 
Irrigating tube passed by Schellberg. 


enemas given to other patients in the 
course of our routine work. On the other 
hand, in other cases the previous introduc- 
tion of the tube did not result In a good 
evacuation of the mucilaginous enema. It 
may be that in certain cases the value of 
introducing the tube for a great distance 
into the colon lies in the resulting irritation 
of the bowel which is set up by the passage 
of the tube. Such 
result possibly in 


repeated irritations 
the development of 
greater intestinal tonus and subsequent 
improvement of elimination. 
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Assuming that the insertion of the tube 
far into the colon during 
tion is ol 


a colonic irriga- 
value, then it ts 
the relative frequen th 
which the tube can be passed be Vol the 
sigmoid 


Import t to 
determine 
whethet the rl 
made to reach into the 


and also 

tube can be 

mal portions of the colon, which are so often 


the site of 
already 


colonic stasis and whicl 
been demonstrated as be ire- 


but little atlected 


quently 
enemas. 
In the course of routine 
the 
= | 
practical to determine the POsItION 


ndet 


ments ol colon. it 


IS ODNIO 


tube in every instance. | 
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conditions int 
number of 


le roentgen labor 
which turb 
Neither 


one IS acc ustomed to the Strange surround- 


entel 
both the patient and the nurse. 


factors 


ings. The patient is apprehensive an 
does not relax, makine the tnsertio rf 
the tube for any great distance into tine 
colon a most difficult task even the 


hands of the most experienced tech 

In a fatrly large number of cases tin which 
previously no difficulty was experienced in 
passing the entire leneth ol a 5-1 ink h It ibe 
into the colon, it was found IM poss Die, 
when an irrigation was attempted unde 
experimental conditions, tu pass the tube 
for more than 18 to 24 Inches. 

It seemed advisable, therefore, to test 
these points under the most ideal cor 
tions pr ssible. The next step, therefore, was 
an attempt to eliminate the two disturbir 
factors, namely, the nervousness of both 
the patient and the operator, by conduct- 
ing a series of tests in the irrigating room 
familiar to both and in which there were 
better facilities for the irrigation. Fitt 
consecutive cases were thus trrigated by 
Mir. Schellberg. The tube 
strated to have been inserted beyond the 


een 
| 
demon- 


Was 


stemoid-descendens junction of the on 


In 13 of the I5 cases. The splenic flexure 
Was reached Once, the transverse co 
times. Once the tube reached to the 


hepatic flexure, and in one case the tip of 
the tube was demonstrated to be in the 
cecum. In each of these 13 cases trom 50 
to 58 inches of tubing was Inserted into 


the colon. This series ot experiments, is 


well as prey 1OuS re entgenograms, reveale d, 
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12 R. G. Snvder 
residues from the barium mucilage enemas 
gave comparatively good results in a few 
cases. Roentgenograms of the position of 
the tube within the colon could 
made so that it cannot definitely be said 
that these were actually so-called “high” 
Irrigations. 

11 


not be 


In every instance where the effect 
of irrigations was tested on mucilaginous 
residues and in which the tube was roent- 
venographed in situ, the Irrigation Suc- 
ceeded in completely cleansing the colon 
only up to that point in the bowel reached 
by the tip of the tube. 

12) It is emphasized that neither the 
barium meal residue nor the barium enema 
residue truly represent a fecal residue in 
the colon. Consequently the results of a 
of the experiments, while suggestive, need 
not necessarily truly interpret what actu- 
ally happens in the bowel as a result of 
enemas or Irrigations. 

13 In a series of 15 consecutive tests, 
the irrigating tube was passed beyond the 
sigmoid in 86 per cent of cases. It was 
proven that the cecum may be reached by 
the irrigating tube. 

14) The passage of the irrigating tube 
into the proximal! half of the colon ts not a 
dangerous procedure in the hands of an 
experienced technician working under ideal 
conditions and aided and forewarned by pre- 
vious re entgenologic studies of the colon. 

15) From the roentgenologic studies 
carried out to date it has not as vet been 
pe ssible to determine accurately the value 
of inserting the irrigating tube into the 
proximal colon. 

16) The only evidence obtained so far 
of the value of inserting a long tube reach- 
ing into the proximal colon during the 
Irrigation, is that In some cases it appears 


to set up an improved contractility of 


the colon. The repeated irritations from the 
tube are possibly of value in improving the 
tonus of the colon and thus aiding in 
the prevention of colonic stasis. 

The writers thank Mr. E. Rolleston, 
the manager of the Wappler Electric 
Company, for his courtesy in furnishing 
them with a complete roentgenographic ap- 
paratus for some of the experiments. They 
are also indebted to Mr. Schellberg for his 
codperation in some of the experiments. 


nd S. Fineman 


The writers also wish to express their 
appreciation to Drs. Imboden, LeWald, 
and Jaches for the many helpful sugges- 
tions given them. 
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DISCLSSION 


Dr. James T. 
1 would like to ask 
understand that vou alwavs give 
In connection with these trrigations ? 
the cathartic, 
Dr. 
Case. 
Dr. Case. Are any 
under the fluoroscope ? 
Dr. SNypvErR. No, it ts pretty hard to se 
ordinary irrigating tube under the fluoro Y 
and we don’t like to CX POS the patient t 
much. We hope to | 
tube which will be 
type of work. 


Battle Cre 


ASE, 


Cue 


and how much 
Snyper. That varies in eacl 


ot these injectior on 


able to obtain an op 


suflicrently elastic for 


Dr. Case. | am extremely intereste tl 
paper. The authors have shown 
evidently show the accomplishment ot 
thing that I have always had the ambitior 
accomplish but haven’t succeeded, and | woul 
like very much to know how they got the tube 
up there. My only success in getting a tube up 
into the descending colon has been in a case olf 
lues where the colon was practically converte: 
into a nearly rigid tube, leading directly from 
the rectum right up to the splenic flexure. | 
suppose I might have gone farther in that case, 
but for the lack of a long enough tube as 
authors have mentioned. 

| certainly wish to testify to the value of 
thorough colonic cleansing in cases of arthritis 
of the types re ferred to. | have had some ver) 
striking results, but I have always felt that 
this discussion of high and low enemas was 
quite a futile discussion. At least 20,000 times 
we have been able to reach the cecum with 
about 2 quarts of an enema administered with 
the irrigating can approximately 
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Dr. FINEMAN (closing he estion was 

raised about the Wat reac ng the cecum 
th the enema. That point is well covered 
the papel We sh er lefinitely in 

mber otf cases \ Cl yvnere enemas ol 
various types failed to ¢ cuate the cer im that 
these same cases were ¢ cuated bD rrigation. 

Phat is the important point to bear in mind. 


iis to Dr. LeWald’s question reg rding the 


+ 4 


to irriga- 


diverticula being a contraindicatio 
tion, the implication was not that; what we 
meant to inter to 
determine whether there were any obstructions 
| with 
with 


was that it was necessary 


as inflammatory tumor associated 


sucn 


mo mant wth 


the diverticula or 
ulceration, in which case the tube may be 


readily made to pertorate the bows 
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ROENTGEN DIAGNOSIS OF FOREIGN BODIES IN 


SOPHAGUS* 


BY WILLIS F. 
LADELEH 
YREIGN bodies lodge tn the esophagus 
from one or more of a number ot 

1 
reasons: (1) because they are too large to 
pass, 2 because they become more or 


less imbedded tn the mucous membrane; 


> 


; because the lumen of the esophagus 
narrowed | other 


IS D\ 
offers obstruction to the passage ot even 


some lesion and 


small bodies or of food, or (4 


t 


they m: 
even perforate the esophagus and project 


into the peri-esophageal tissues. 


The large torergn body causing partial Ol 
complete obstruction of the esophagus 
and which lodges because ot its size, IS 


the common type in children and infants, 
while the small, slender tvpe that becomes 
more imbedded the 
membrane much common. | 
adults than the large obstructive 
and is seldom tound in children. 

The most) common location 
esophageal! foreign bodies ts at 


or less In mucous 
IS n 


more 


tvpe, 


for a 
litt! 
‘nal 

above the level of the Suprasternal notch. 

This is true not only of the large 

body, but 


Or a Cc 
foreten 
the foreten body that 
imbedded the mucous 
he exception to this rule ts 


also ot 
becomes partly In 


membrane, 


the open satety pin which follows no 
rule as to the location where it will finally 
stop-—in fact, I believe the majority of 


them lodge below the level of the supra- 
sternal notch or pass on into the stomach. 

Of the first tvpe, the coin-shaped foreign 
body 1 Fie. 1). This 
includes coins from pennies to half dollars, 
buttons, campaign buttons, badges, tin 


s the most common 


whistles, etc. The open safety pin is almost 
as common as the coin and they vary in 
size from quite small to very large safety 
pins. The open end ts usually upward but 
in instances the open end was 
downward. In one of these, the pin prob- 
ably opened after it had been swallowed 

at any rate, the pin was bent and the 
point was partly missing 


several 


so that Its clos- 
ure was Insecure. In another instance, the 
satety pin was regurgitated the 

e th A MERI 


from 


Meet \ 


+ 
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t 
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StOMAC h into the esophagus, with the ope 


end downward. In several cases there wet 


more than one satety pin present lic. 2 
Small, metallic tovs are found tau 
frequently and then there Is a misc 


| 
laneous group ot irregularly-shaped objec 


In the adult, a talse tooth plate or oth 
irtificial denture is the common. tore 
body that lodges because of its size. Oc« 
sionally, large plreces of bone are tou 


nd in one patient the foreten body 


peach stone that produced complete 
truction 


Ss at the level of the supraster! 
notch. 
Of the foreign bodies that lodge bes 


sharp point 


or proyection 
imbedded in the wall of the esophag 
the small fragment of bone heads the 
Straight pins are found occasionally b 
they usually lodge in the pharynx, whe 
they start pont downward. When. the 
Start head downward, they pass on throu 
the castromntestina tract, as a rule. Ho 
ever, some vears ago, Dr. Bowen for 

StI pin lodved in the ippend 
young ctrl, \ han pin, with the close 
end downward, lodged in the oh 


two-weeks old 
and remained there tor six weeks. It seems 
t there more 


to lodge 
prongs became imbedded in 


ind esophagus ot oa 


because one ot 
the ph i! 
rather than because of any obstructior 
the closed end. 

lhe perforating foreign 
tunately, rather rare. We have seer 
which 
passed entirely 


Cases fragments. of 


through the esopha ( 


small 


body iS. 


wall into the tissues of the neck. In another 
a thumb tack penetrated the posterior wa 


ol the esophagus above the level of 1 


suprasternal notch. Open safety pin pormnt 


sometimes to project) through 
esophageal wall into the mediastinal are 
When the lumen of the esophagus 


narrowed by organic lesion, food particle 


seem 


such as pleces ot meat, are the intruder 


rule. In erain 


Gt SOCTE 


ads a One case, a 


De Mix 


ray | 
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hic. 2. Four large, oper tety n the « yhagus. Foreign body was not suspected. Tlust tor show 


) ) I treatment 


} 
~ 
> | 
j 
Fic. 1. quart | | | 
J 
5 
ha 
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obstruction to the 
happened that at a 
lower level in the esophagus there was a 
stricture, which would have 
prey ented the passage of food of the size 
ot a erain 


produced complete 


esophagus, and it so 


second also 


ot corn. 


DIAGNOSIS AND LOCALIZATION 


It is of the 


utmost Importance to Insist 
that the roents genoscopic or roentgeno- 


Fic. 3 large 


sternal notch. 


button at level of supra- 
bismuth in thread holes. 


non-opaq ue 


Note 


graphic study include the entire tract from 
the ni: isopharynx o the anus, and it ts 
equally important to insist that all cloth- 
ing be removed before the examination ts 
made. Only the best quality of roentgeno- 
grams should be accepted. One should 
not depend only upon the roentgenoscope 
to exclude slightly opaque foreign bodies. 
On the other hand, it is the most important 
part of the study, in the case of the non- 
opaque variety. One should never make a 
negative diagnosis of foreign body from 
the roentgen examination alone. 

The nature of the foreign body should 
be determined whenever possible, especially 
when it is dense enough to cast a shadow. 
Observations should be made from various 


Ives 
whether or not there 
are rough margins or sharp 
which might 
extraction operation. 

localization 
made the 
foreign 


angles to determine 


cause injury du the 


roentgen should — be 
short!, 
removal 


before 
the 
times shifts ts posit ion Ol disappears. It 
Is also very import: int to make a roentget 
study after the removal of the foreign bod 
\ foreign the 


operation 
because 


bod, 


+ 


body in esophagus 


with its greatest length in the long axis 

the body, its width in the lateral! direct Ol 

and its thickness anteroposterior] Phe 

open safety pin, for example, lies with the 
spring end either up or down and with the 

point to one side and the keepe! to the 
other. The reverse of this Is. true tl 
regard to the width of the foretgt OC 

when it is in the acini, that ts, in the 
trachea the keeper and point lie in the 
plane. In other word 

the createst width of the esophag 


foreign body ts in the lateral direction and 
of the tracheal foreign body in the antero- 


posterior direction. This constitute S 
fairly satisfactory differential diagno 
for forergn bodies such as coins and 


satety 
otf the 
however, 


pins, from the mouth to the lev 
tracheal bifurcation. We have, 
seen the flat side of a coin almost 
anteroposterior! and the open satety pil 
with the keeper and point projecting later- 
ally, when in a bronchus. They 
rotate in leaving the trachea. 
Regardless of the size or shape ot the 
foreign body, one should make 


seem) 


roentgeno- 


orams both anteroposterior!) and. later- 
ally. The lateral view must be OK xd enough 
to give a definite shadow of the trache 


and the anteroposterior view must show 
detinite shadow of the bifurcation of the 
trachea. When the foreign body ts poste! Ol 
to the trachea tn the lateral view or in the 
median line below the level of the bifurc 


tion of the trachea, it is clear that the 
foreign body ts in the esophagus ai id not 
the trachea or bronchi, but it must 


remembered that the ne is a fairly 
movable organ and an trregularly shaped 
forergn body, such as a collar button, may 
have its shadow cover that of the trache 

in both the and latera 
views. In though 


antere pe sterior 


such case, even the 


—| 
4 ail 
+ 
\ | 
‘ 
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oreign body be opaque, one must have — resort to the capsule test In on bodies 


the patient swallow bismuth mixture for that lodge because they are too large to 
final and accurate localization. Pass readily through the esophagus. In 
For the large, non-opaque foreign body children, especially, we do not resort to 
we depend upon a fairly thick, watery the capsule method except when the child 
mixture of bismuth subcarbonate to show is sufliciently intelligent to cooperate. 
either a tilling detect Or a deviation Ol tne lhe small, non-Opaque foreign bod, 
Stream eithe! tne anteroposterio! O! bic. } that lodges because it becomes 
iteral direction o1 both. lhe largel ne partly imbedded mn the Wallis ol the e€so- 
rorelgen body, as a ruie, the oreater Is the phagus at times IS easil\ found with a 
\ { ‘ f bone in the « Its shadow is not seen, but tops 00 capsule filled 
) re d hole there until dissolved 


interference with atery bismuth mixture because some of 
the bismuth adheres to it. In the 
majority of instances, however, the foreign 
body is only a small splinter or fragment 
that will not retain enough bismuth to make 
a diagnosis easy. In such cases, we have 
the patient swallow a filled 
with bismuth subcarbonate after it 
made thoroughly wet. The patient 
directed also to take one large swallow of 


swallowing, Dut liquids 


may pass tairly easily foretgn bodies su Vast 


as large non-opaque buttons. On two 
have seen the thread 


holes of buttons take up the bismuth (1 


more Occasions, We 
5 and we have on more than one OCCa- 


sion determined the presence of a fore OO capsule 


lateral views 
div ided 


and al 


the esophagus D\ 
the 

mixture into 
stream, while in the 


bod, 


11) 


foreign bod, the Is 


an anterior posteriol 


to wash it down. 


anteroposterior ew 


the mixture seemed to 


normal volume. 


pass In a 


+1 


obstruc 


\ peach stone in an adult 
produced 


1 
almost complete 

because its thickness was almost o 
as its width and nearly filled the lumen of 


the esophagus. There ts, of course, inter- 


as rea 


ference with swallowing of solids. We rarely 


water with the capsule 
Wetting the capsule thoroughly before 
attempting to swallow it Is important 
because a dry capsule may lodge and adhere 
for a long time to almost any portion of 


IS 


the esophageal wall. One must remember 
also that It is rather common for a capsule 
of this size to hesitate in passing through 
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the diaphragm opening, so that it is possibly advise against large pledgets of cotton 
not a reliable test for foreign bodies in impregnated te bismuth or barium. 
the extreme lower end of the esophagus. The second foreign body may eventual 


If there is a foreign body present, the 
capsule will stop when it comes In contact 
with the foreign body 
there for a considerable leneth of time, 
frequently until the capsule dissolves. 
If often happens that the capsule will stay 
there even though the patient drinks water 


and usually remain 


Fic. 5 
the phary 
displacement of the 
gas behind the lary 


A small s 


lender | piece ot ¢g 
ill ate the 


tlass has gone througl 
neck. Note the forward 

trachea by pus; also bubble ot 
nx in the infected area. 


ngeal w 


or bismuth mixture; in fact, In 
instances of small foreign body, 


some 
re | second 
capsule will be stopped by the first capsule 
and both will stay there until dissolved. 
If there is detinite discomfort as a result 
of the foreign body, and its presence Is 
not revealed by the liquid mixture of 
bismuth subcarbonate, then should 
start with a small capsule and increase 
the size, if This is advisable 
because a small capsule would naturally 
produce less trauma In passing or coming 
In contact with the foreign body than a 
large capsule. The #00 sized capsule seems 
to be large enough In any case. 

When there ts a history of 
been swallowed, it is 


one 


necessary. 


glass having 
unwise to use cap- 
sules or any other hard substance for fear 
of completing an incomplete perforation. 


We feel also that it is unwise to have the 
patient swallow any opaque test meal 
that will not dissolve if it lodges at the 


site of the foreign body. We especially 


be responsible for eres penetr. ition of tl 
first foreign body because tt adheres to the 
foreign body and is subject to the 


he 


prolonged 
influence of esophageal perist: 
Of the ag iting 


seen 2 cases 


type Fic. 5), we have 
which the forete 
arin passed completely throug! 
the esophageal! wall and lodged the 
tissues of the neck. In each instance, the 
foreign body gave a tairly distinct 
but the striking appearance was due to the 
peri-esophageal infection 
esophagus forward, SO that the bismuth 
stream well anterior to the cervical 
In one of these, the 
drained by external 
the other, 


1 body, a 
piece ol 


shack 
displacing 


was 
vertebrae. abscess was 
surgical 


operation, 
through an 


Incision the 
posterior wall of the pharynx. In another 
case, a thumb tack perforated the wall of 


the esophagus but, of 
remained the 
produced a 


course, the head 
esophagus. This, too, 
retropharyngeal and 
esophageal infection. 

Then there is the perforating tvpe Fig 
6) that perforates by the slow process ol 
corrosion, aided by pressure and infectio1 
So far, all such cases that we 
have 
size 


perl- 


have seel 
been foreign bodies of considerable 
and of long sojourn. gold collar 
button was discovered first by Dr. A. ¢ 
Christie when he made a roentgenographt 
study to determine the cause of lu 

trouble that had existed for nearly a vear. 
lhe child had been seen by CONSUI 
and had been treated for some time by 
asthma specialist, 


but no roentgen study 


had been suggested until the mn was 
practically dead, in fact, it did die before 
Dr. Jackson had any opportunity — to 


attempt removal of the foreign body or ever 
to have a gastrostomy done. The collat 
button had corroded through the 
wall of 


nteriol 
the esophagus into the posterior 
wall of the trachea so that part of the child’s 
food, liquids, went from the esophagus 
into the trachea and broncht. He had 
chronic, infectious pneumonitis of — the 
aspiration or foreign body type. The child 
really died of starvation and lung infection. 
In another half 


instance, a dollar 


remained in the esophagus for five vears. 
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During that time it corroded through = salt to-that of 
the lateral wall of the esophagus, through 
the pleura and left lune tnto the left 
chus. There was infection of the 


barium in the study of 
esophageal foreign bodies for the reason 
Dbron- that bismuth seems to have some little 


pleura therapeutic value in cases of injury to the 
ind lett lune with an empvema necessl- esophagus. 
tatis which pointed Ove! the lett che st 


Foreign bodies such iS ordinar\ food 


it the level of or a little below the diaph- Fig. 7) are common In cases that have 
ragm. | he empvem was drained strictures ol the esoph igus trom some 
but the patient died betore any attempt other cause. lhe foreign body may be as 
could be made at removal. In this instance, small as a grain of corn or a rather large 


AIS 9 


the S d he h owed ha ! DOLUS food, such iS meat. The diagnosis 
ind his father kept sisting that such was Is an easy one trom the clinical pomt of 
the Case ind Hn \ dema ded roe el ew because obstruct Ol Is complete, but 
stud Lhe MOV Was ( ears Ol ( t tne we Can, by means of the ravs al d a small 
time ol the CC dent quantity of bismuth 1 xture, determine 

On the othe ha ei One ¢ the ipproximate Size Oi the fore! body, 
vhich raise tootl hac Cel tiie ItS LO ition, and pDernaps show mere than 
esophagus it the level of the suprast one stricture. In one case, the Same bolus 
notch for seventee! rears) without Cr= ot food caused complete obstruction at two 
forating the esoph IS. I) this ¢ e, distinct and wide ly separated points In the 
tricture developed so that the patient esophagus. In other « ses, We h e peen 
Was driven to the throat doctor be¢ IS¢ able to demonstrate more tn One stric- 
he could no tonver swattlow even liquid ° ture ol small caliber. 


In all of these perforating foreign bodies, We have made reterence to some of the 
the intruder has been dense enough to complications that may arise as the result 
of a foreign body in the esophagus but it ts 


well to pursue this thought a little further. 


ast a positive shadow. 
Jackson preters the use of a bismuth 
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The complications and sequelae that may 
and at times do arise are briefly as tollows: 
1) acute hunger and thirst become dis- 
tressing factors when the foreign body ts 
large enough to produce complete, acute 
obstruction; (2) aspiration of particles of 
food into the trachea and bronchi, due to 
esophageal regurgitation, Occurs In cases 
of partial obstruction, as well as in cases 
of complete obstruction, and, sooner or 


Fic. 7. A bolus of food causing complete obstruction 
it the site of stricture of the esophagus. Note 
bismuth has spread ‘‘down over” the foreign body. 


how 


later, causes bronchial or pulmonary tnfec- 
tion; (3) Injury to the esophageal wall 
may be directly due to the foreign body 
or to an unwise effort to dislodge or push 
down the foreign body either with or 
without the aid of the esophagoscope. 
Such injury may be followed by stricture 
formation and even complete cicatricial 
obstruction; (4) peri-esophageal infection 
may result from trauma to peri-esophagea| 
structures without complete perforation, 
especially when the foreign body is below 
the level of the suprasternal notch; the 


pleura is susceptible to such tnjury, and 
5) intection penetrati 
wounds of the esophagus, and whe 
occurs In the neck, the condition is essen- 
tially an emergency 
interference. 


usually follows 


requiring 


We have purposely avoided the questio: 
of diagnosis from the clinical point of view, 
but we must admit that we sometimes do 
lean heavily upon the history and symp 
toms to help us arrive at a definite diagnos 
in the case of non-opaque foreign bodies 
the esophagus. On the other hand, diagno- 
sis from history, symptoms and physi 
signs alone Is rarely justifiable. 


rECHNIQUI 


Just a word as to the technique In the 
case of children. It ts absolutely essent 
to make roentgenographic exposures 
such speed that the motion of breathing 


strugelinge will not cause a blur t he 
shadows. It is sometimes dithcult to cet 
children to take the bismuth mixture but 


one usually has enough assistants to ho 
the child so that a small quantity of th 
mixture may be poured into the mo 
from a spoon, or, as suggested by Pancoast 
a soft rubber catheter o1 
small stomach tube through the nose 
the upper esophagus and then introduce th 
bismuth mixture by means of a syringe. 
Whether the patient be a child or adult 
the exposure must be 
suflicient to give good detail in the shadow 
of the lower dorsal vertebrae or it will not be 
suflicient to show foretgn bodies tn th 
location even though they be metallic 
The capsule test for small non-opaqu 
foreign bodies must alwavs be made with 
the patient in the erect posture in order 
that the force of gravity may help in the 
passage of the capsule. 


one Can pass 


anteroposterior 


[he material upon which this paper 
based has been obtained from the Broncho- 
SCOpIC Clinic of Dr. Jackson at the Jeffersor 
Hospital. 
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ROENTGENOLOGICAL DEMONSTRATION O] 


CYS! 


EXTENSIVE DISPLACEMENT O] 


DERMOID 


GASTROINTESTINAL TRAC] 


RAMI 
RING a 
tion of the 


often 


roentgenological exan 


istromntestinal tract 


Very 


discovet eCXtrinsic Condit 


which e rise to symptoms belor 
to the imentarvy canal. Alter ( 
YOSItTION OF displacement Ol the 
reans of this cana re some of the 
frequent changes to lin such cond! 
But in th he red DOS tio 


reans were so extensive that 
difficult to and 
different films of the series 
was diflicult to reach 


It Decal 
Interpret Ul 
and hence 


correlate 


a diagnosis. In ordet 


to overcome this dithic it was necessary 
to draw a composite sketch of the entire 


series, for only tin this way was tt possible 
svnthesize all {tlms into one picture ( Fie 


CASE RECORD 
Miss K., unmarried: family and prey 
“story not essential. enstrual history, 
Wavs complained ol dysmenorrhea, other 


FRIED, M.D 

Cg kor Out ( t ( flere 

ron CASTIIC stress ( ( ent 

Several d ( OUS t exami- 
tion, she had a sever ttac ( ) n the 
t side of the ome S take to a 

ospital where she was relieved of the p ind 
s told that an operatior utely 

ecessal She decided t ( d« tion 
t roentgen examination determined the 


ture of her trouble 


The 
is the semilunar It 


1 wall of the 


displ 


stomach 


*hvsical examination revealed heart 
lomen 


and 
ings normal, tenderness 


the I rhit ImMbdDatl nd right 


On pressure In 


nguinal region. A rounded 


mass was felt three 
lingers above the umbilicus ut OW to the 
tense abdominal wall, phvsical examination 
was unsatisfactory. 

Roentgen findings after ingestion of barium 
meal shows (Fig. 2) the stomach pushed up 
ind to the lett, below the stomach a s¢ milunar 
inear shadow appears which shows an infil- 
trated thic kened or caleitied wall of the mass 
which was felt by phvsical examination. To 
the left of the fourth lumbar vertebra is a 
group of shadows irregular in form and size, 


but which on close inspection resemble teeth. 


f 
4 
(a4, 
~ ) 7 
\ 
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Jarilum enema film 


hown 
emoid 


out to 


showing si ine 
pushed the 


nd®seem tw 


cendi 
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ae 
Clecun } vat lev flexur 
3. On ntestines are pushed up and to the left : 
end ot cum, trom Vleckel’s diverticulum to | * 
punction, Is trunge across NMleckel’s diverti« 
in cl n tront of st lumbar verteD! ! thre 
! ) ICT 
« 
3 
ENEMA ‘ 
ENEMA 
lic. 6. HEME taken higher up. | 
above | 
Fic. 5. Barium enema ted above 
of descending col right art of the and 
lormin | colon is filled 


) 


teenological Demonstration ot a Dermoid vst 


fumors containing such = structures are ost ing, transverse and ascending colon filled with 
often tound in that cl ol teraton KNO s barium. Here again the round inear shadow 
CVStS IS shown as before. 
| gure 3 Shows the sn testines d Sp ed | gure 7 18 a tim t ken {ter the bowels 
iIpward and to the cit: the lower en thie Nave been cle ired DV castor ot ne soapsuds 
leum from Meckel’s diverticulum to the tleo-  clysma. There is a distinct shadow o rounded 
cecal junction is) strut or stretched OSS tumor, the base of which extends across the 
diverticulun cl ere seen Cntire pelvis. Phe tooth-like shadows re here 
opposite the tirst lumbar erteb! n the rm €) clearly isualize | 
ol a pouch Ss ust Out one to t ‘ eel Diagnosis. Dermoid cvst, mos probably 
ove the eocecal junction. It the re 1S emanating ftrom_ the eit oval displacing 
ol thre t< ne duct ) mport t the OWe! part ot the gastrointestinal tract 
art tne Se. 4 test Obst ct to the oht ind up ! iIpper part 
This structure ts rare f ever demonstrate of the gastrointestinal tract to the left and 
roentgenologica Su upward The evst exte S [rol the elvis to 
structure CAME IOSSIDI¢ n this case thre the first lumbar vertebt 
splacement ot the co Ol the 1K Operation perlorme ) Dr. Louis Fried- 
iejunum, thus exposing the lower part of the it the French Hospit New York City, 
cum which empties to thre cecun rcn 22. Trevi ( r der- 
hich we moid evst of the ovar ecupving the 
CUTE the oreatel art of the ion ( it nd in 
hows the s« Cal reater than ( t col ned 
the toot! ( truct Cs re ous - Ost © on of | ( S SDI ted 
strates ( ( sce The ( ec Tumol is thelr ree ( 
cont ning resiclu¢ ) Cl) it Was ttac ( to the Ous OFs ns 
COLO! ( ( tiie SDlaced 1 \ re oved and 
opaque Wddomen was closc tient recovered 
Figure 5 represents the barium en uneventiully. 
shows the lower end of the bowel push it Phe patholog st report multilocular 
to the right and forn g a loop, ¢ dermoid eyst containing g Ol Ol fluid, 
barium upward. Figure 6 demonstrates the several teeth, many pieces of irregular bone 
same enema, but the film was taken higher tissue, a large amount of hair, fat, sebaceous 
up. It visualizes the upper part of the descend- = material and structures resembling intestinal 


s4 Wm. A. Evans 
tissue. The upper circumscribing covering ol 
the evst was thickened and intiltrated, the 


base was solid tissue of mixed srowth. 


SLMMARY 


his case demonstrates that a diagnosis 
of dermoid cyst which very often presents 
difficulties to the clinician will at 
be aided by roentgenography. 

It shows to what extraordinary size a 
evst of this tvpe is capable of growing 
without producing very marked subjective 
symptoms. Dermoid tumors grow slowly 
and may be latent for a number of vears, 
and then give rise to symptoms only when 
there is a period of sexual activity or when 


times 


ROENTGEN-RAY TREATMENT OF LESIONS O] 


and T 


Leucutia 


complicated by inflammation or adhesior 
when it interferes with the functio: 
of contiguous organs by | 


Or 
pressure 
placement. In this case the evst was mor 
or less bound down by inflammatory band 
and certainly tnterfered with the divest 


tube by the extensive displacements 
caused. 

From a roentgenological point of 
this case Is also of particular interest 


pecause It was possible to visualize by the 
roentgen ray, Meckel’s diverticulum. TI 
structure cannot, as a rule, be demonstrate 


| 


when freed b 


ol t 


roentgenologically 


except 
displacement from 


he Sn 


coils 


Intestines. 


LYMPHOID TISSUE 
WM. A. EVANS, M.D. AND rs. LEUCUTIA, M.D. 
Attending Roentge low ce Rox 
rper 
DETROIT, MICH 


a high sensitiveness of the lymphatic 

and their derivatives toward 
radiation was early recognized. Heineke, 
experimenting with small animals, such 
as mice and guinea pigs, demonstrated as 
early as IQOo4 that the administration of a 
severe de SC ot re ventgen ravs over the entire 
body of the animal results in the destruc- 
tion of the lymphatic system within twenty- 
four hours, with death of the experimental 
animal. If the irradiation was milder, so 
that the animals did not die, the lvympho- 
cytes reappeared tn the blood and na short 
period they completely regenerated. The 
same observation was made shortly after- 
wards by Aubertin and Beaujard,? and 
by Warthin.*® In 1915 Murphy and Mor- 
ton,’ in experimenting with cancer in mice, 
for the first time observed that the regener- 
ation of the lymphocytes ts followed for a 
short period by increase in the number 
of the lymphocytes above the normal. 
They also found that, in a few cases, such 
stimulation of the lymphocytes resulted 
from the primary action of small doses 


cells 


f roentgen ravs. In 1919 Thomas, 7] 

and Witherbee, and Nakahara proved t 
the stimulation of the lymphocytes follo 
the administration of small doses of roent- 
gen rays of low penetration as a constant 
phenomenon, always accompanied by hyper 
activity of the lymphoid centers. The 
lymphocytosis as a rule reaches its height 
on the fourth day following irradiation 
then eradually subsides. 

As a result of the above fundament 
experiments, which later were supplement 
by many others, three facts are now we 
established: 

1. There extreme sensitivity of 
lvmphocytic elements: of both the circulat- 
ing and the elements of the lymphoid 
centers, towards radiation. Too much 
radiation produces rapid destruction of 
these elements. 


IS tn 


iif 


2. There ts great regenerative and recu- 
perative power of the lymphoid tissues 

3. There is a definite stimulation of the 
lvmphocytic elements by small doses of 
roentgen rays. 


-— 
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more rea to irra ( 
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cells is the primal ( most mp 
ction Of the roentuc others 
nclined to the ew tnat tne product 
biologi reactlo the orn 1 
s the pi mary etlect i that the dal 
of the pathological cells SE( 
to this reactlol At the present time ( 
ex yressed D\ th I I 
factors are concerned the rac t C1 
simultaneously, seems to ¢ more ( 
more eround. S how | 
himse¢ lhe radiation ettects 
ind Injurtous Upon the tumor cells, na 
indirect and destruct ¢ through sec 
factors.” 

By studying the radiatl 
connectiol with the two above met! 
treatment, we soon arrive at the Cone S 
that, while the destructive rrac ) 
manttests Its action mostiV D\ the « 
ind injurious effect on the patholo; 
cells themselves, the stimulative I 


TIONS. These experinie 
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Will act DY m¢ Oot the econdar\ 
tors. lt iron t! IS, that treat- 
esions ol the Vimpne d t ies, destruc- 
rradiatior re re the 
es where primal estructive tion Is 
edied. that Ss, In Du tumors 
eoplastic a d the Drocesses ), 
ule the stimulative diation have 
more Deneliclal elect tne nmatory 
ditions rcute mma- 
S), where t he ( re tion, 
ies, IS Of More Import 
| yoth forms ere IS, 
ever, also a gene erect, n festing 
sell I reactlo called 
yrOCE ner re two 
ctors concel ed Ul yroces lhe 
t yodies ray the () } ced 
n ited b the tr Ss Stances 
Cl ited from cde stroved patnolog ce Is: 
the vmphocyvte stimulated 1 overac- 
) ditlere chemi and 
I ( agents 
a lhe ntibod ) we 
t SO, IS alW S tne ¢ t 1 tne direct 
estructive actiol ) mie ent NoOstly 
entgen ravs a the vatho- 
( cells \ disinte { tne cells 
tl peratiol tities ot 
SUDSTA \ Vs which 
turn leads to an excessive formation of 
ective matel 1 CS That 
such a process eXISts IS CONCLUSIV¢ yrought 
D\ the serologi eX pt ments ol 
Heidenhan ind Fried the case of the 
rad ition therap\ Ol cute Imntec- 


exposure of acute Infections t roentgen 
ravs followed by 1 direct Crease In 
the bacteriolyti powel i the Dlood, isting 
lor a period ot trom tour to sIx davs The 
Dus removed irom. the rradiates esion 
during the same pe! od emains sterile. 


+ 


Helber and Linser’ demonst 
process fo! the destructio 
and thev called the tox 
toxin. Caspari,® applyn 

the tumor cells, arrive 
clusion that the disinteg1 


substanc es, \ 
necrohormones. In 


hazardous as tO 


the 


te) 


ate similar 


existence of such s] 


+ 


OUT ODI 


rated a similar 
leucocytes 


same principle 
d at the con- 
iting cells liber- 
vhich he = calls 
nion, it Is too 


tor the tumors 


1¢ SUDST 


ances, 


1 ¢ 
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as tor example, the antibodies of Heiden- 


hain. On the other hand, it cannot be 
denied that a process of stimulation due 
directly to the substances of cell destruc- 


tion is in course. This process may be simi- 
lar to the one produced by the tmplanta- 
tion of homologous living tissues, such 
as introduced by Bashford'® or by the 
injecting of autolysates or other biological 
agents, Where the resistant state of the 
increased by the indirect 
stimulation of antibody formation. A 
detailed study of the effects of the roentgen 


Organism IS 


ravs on the antibody formation was made 
also by Hektoen. 

bh) There is a more exact knowledge 
with regard to the part the lvmphocytes 


play in increasing the resistance mechan- 


ism of the body. Thus Murphy and 
\Nlorton In experimenting with cancer 
of mice proved beyond doubt that the 


“taking” of the grafted cancers ts in direct 
relation with the lymphocytic state: When 
there Is lvymphemia the gratts “‘take”’ 
and grow very rapidly, while in the case ot 
lymphocytic stimulation the cancer does 
not grow. 

Chere are numerous methods of produc- 
ing a stimulation of the lymphocytes, and 
of course all these methods are in direct 
relation with the increase of the resistance 
whole. Nakahara 
succeeded in producing a stimulation of 
the lymphocytes in by injecting 
olive oil transperitoneally. Murphy and 
Sturm, and Nakahara!! increased the lym- 
phocytosis by the action of heat, and As- 


of the organism as a 


mice 


chenheirm and \lever, Clark," and 
Sonne,'? by the action of the sun’s rays or 
concentrated light. Since Murphy and 


Morton! first observed that an increase in 


the number of circulating Ivmphocytes 1! 
mice can be produced by the application 
ot very small doses of roentgen rays ot 
low penetration, a number of experiments 
and observations have been made on this 
»y Thomas, Taylor and Wither- 
\lottram, > Russ and his coworkers, 


Lacassagne and Samssonow,*’ and espec!- 
ally by Murphy and Nakahara and their 
coworkers. These latter, in a series of 
experiments on mice, showed that trradia- 
tion is capable of producing: (1) a 


} 


subject 


bee, 


local 


lymphocytic infiltration around the trra- 


and 
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diated tumor, and (2) an Increase in the 
number of circulating Ivmphocytes, due 
to an increase in the proliferative activity 
of the lymphoid organs. 

From this the conclusion ts derived that 
the Ivmphocyte is the most 
factor in producing the so-called resistant 
state and that the etlects of the roentgen 
ravs depend in the first instance on the 
mobilization of the lymphocytes. Recently 
Carrel brought another Important con- 
tribution to the problem when he succeeded 
In stimulating the growth of the {ibro- 


blasts in vilro the presence Ol lvmpho- 


Important 


evte cultures, thus furnishing evidence 
that the connective tissue form 
around the irradiated tumor is the direct 
result of the Ivmphocy th - 
duced by the roentgen ravs. 

The establishment of the above 
as we shall See, fTaciiitate 
task in Interpreting phenomena obser ed 
during the roentgen treatment of — the 


lesions ol the lymphoid tissues, and 


enable us to arrive at some deltinite ce 


clusions with regard to the method. of 
treatment the particular 


to be used in 


Instances. 


CLASSIFICATION LESIONS OF 
LYMIPHOID 
The lestons. of lymphoid tissues ¢ 


classified into three main OTOUDpsS: 
\. Inflammatory conditions. 
B. Neoplastic conditions. 
C. Conditions occupying an Intermed 


position between the two. 


\. CONDITIONS INFLAMMATORY IN 


1. Infectious h mphade nits. 
a) Acute and subacute lymphadeni 


The most common form of tnfectior 
the acute lymphadenitis following coc 
infections, also uiter diphtheria, tyvph 
fever, scarlet fever, chancre, etc. It Is or 


recently that the radiation ther IpV OF the 
conditions has been tried. Phe inittative 
due to Hetdenhatn and Fried,’ who ac 
dentally observed the rapid disappearance 
ol two postoperative suppurations of seyv- 
eral months’ duration following a diagnos- 
tic roentgen examination. Since that time 
thev have extended the treatment to 
about and their results have 


250 


250 cases 
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normal tissues around 
in the irradiated area. 

Quality ol Roentgen 
length (200 kv., 


filters 


the lesion being included 


Ravs: 0.137 wave A 
1 mm. Cu plus 1 mm. Al 


Pechnique ol 
over the 


I-xposure: 8-S—-25. One area 

right the neck; 

20 X 20 cm., water tube 25 ma 
| 


target distance 


entire ol 


field 
cooled 
5 min. 125 ma-min., skin 
So cm. This makes 15 per cent skin unit cose 
on the surtace of the (Our 


| ler | 
SKIN unit dose unde! AbDove 


lesion. 
the 


standare 
conditions 


bi ptic ulcera lymph idenitis of the 
of the neck following scarlet fever. 
and bv using a water cooled tube, is 62 5 ma- 
min. for 7o cm. skin target distance; that ts, 
816 ma-min. tor 80 cm. skin target distance. 
Three days the irradiation the 
patient developed pneumonia of the right 
upper lobe, and could not report for further 


until August 22. 
Re-examination 8 
halt of 

little disc harge. 
Treatment 


22 25- The lesion reduced 
ls 


its origina Size; surtace clean, very 


using the same 
technique as Stimulation dose: 15 per 
cent skin unit dose on the surface of the lesion. 

8-26 Temperature 
normal ane 


repeated by 


dropped down to 
remained normal. 
entirely healed (Fig. 
General condition of patient normal. 


| has since 


9-16-25: Lesion 


There Ca 
able 


1 be no doubt that the remark- 


in the above case Is 


ans and 


Leucutia J 


due to the roentg All conserva- 


en therapy. 


tive, as well as surgical methods, had 
failed in producing any improvement 
the condition of the leston. As soo iS 


radiation introduced — the 
lesion began to heal rapidly and withn 
six weeks there was a restitutto ad integrum. 

b) Chronic 
vmphoma. 


| his condition 


therapy Was 


Simple 


as a rule is the result of a 
chronic trritation produced mostly by 


\ 


hie tled 


Thus we often observe chron 
lymphadenitis of the lymph nodes of the 
neck in persons exhibiting a fox 
within the mouth, such as infected tonsils 
or carious teeth, or of the mese 
Iymph nodes following an intestinal intec- 
tion, espect: illy in cases of chronic 
citis and duodenal ulcers of long 
or we 


terial agents. 


al infect 


Lion 


nt 


appendli- 


dut 
may observe an enlargement of the 


inguinal Ivmph nodes following chront 
ulcers of the leg, or finally, in any other 
possible infection. The clinical benign 
course of the disease, together with the 


tvpical histological findings of the removed 
Ivmph node, makes the diagnosis in_ the 
majority of cases a rather e 

In treating such conditions by 
therapy, 


asyv task 
radiat 
our aim ts to destroy the excessive 


° 
ts 
= 
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elent weeks following the first tre itment 
none our case ( eel forced 
) idministet more than two treatments. 
lhe qua tv of the iti ES 


ised by Witherbec n the treatment 


vymphomas lO nlec- 
mS, WI iso do, 1 reat nber of 
ecatments repeated 1 ( ent tervals 
necessal ( t ) the 
results 
| some nst tne litierent diag- 
) mpte np Mas I More 
nt condit the odes 
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Hod kin’s e, their 
riler stages, eCOMe mpi © Or al 
st uncertain. It est to { such 
the metho treatment ised 
the malignant I NomMas the case 
questionable t LIOSIS, the reat- 
ent S practise tnat SC ASE IS 
ed 
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length (200 kv., 1 mm. Cu plus 1 mm. Al as 
filters 

$-29-25. One area over abdomen anteriorly. 
The pelvic organs (ovaries) heavily protected 
bv lead. Field 20 & 20 em., water cooled tubs 


25 ma., 20 min. 500 ma-min., skin target 
distance, 70 cm., 8o per cent skin unit dose 
on the skin of the anterior abdominal wall. 
About three weeks following the trradiation 
the symptoms disappeared and the patient 


has since remained symptomless. She has 


gained weight, and her general condition § 1s 
normal. There were no menstrual disturbances 
following the radiation therapy. 

Casein. R. B., aged eleven, male, white. 

History of Present Illness. Since January, 
1924, patient has complained of severe pain in 
the uppel abdomen. There was loss of weight 
and at times a slight increase in the tempera- 
ture. In August, 1924, he was operated on for 
tumor masses in the abdomen. A left rectus 
incision was done, } inches long, beginning [ 
inch above the umbilicus. The exploratory 
examination showed enlargement of the abdom- 
inal lymph nodes trom 1 to 4 cm. in diameter, 
with no other pathological condition ot the 
abdomen. The enlargement of the Iyvmph 
nodes was diagnosed as simple hyperplasia. 

Since the symptoms did not disappear fol- 
lowing the operation 11-23-24 patient was 
referred for radiation therapy. 

Physical Examination 11-24-24. There ts 
enlargement of practically all the lymph nodes, 
viz., inguinal, axillary, supraclavicular, cervical 
and submaxillary Ivmph nodes; the enlarge- 
ments varying from 1 to 2 cm. tn diameter. 


The lymph nodes are hard but not painful on 
manipulation. Phere S oan Impression ol 
several small masses palipabie In the uppel 


abdomen, corresponding to the enlarge babdom- 
mal mph nodes found at the time ot the 
operation. 


Bloo | Count. R. B.C... 4,500,000; W. B. ¢ 


10,000; P. 64 per cent; 5. per cent, 
L. L. - per cent; Tr. 2 per cent. 

Urine examination negative. lemperature 
normal. 


Examination of the internal organs reveal 
nothing ol pathological interest. 
Diagnosis. Status thymico-lymphaticus w tl 


general hyperplasia ol the lymphoid tissues, 
more pronounced in the abdominal Ivmph 
nodes. 

Treatment. Light destructive irradiation, 
50 to 60 per cent skin unit dose over the 
enlarged lymph nodes and thymus. 

Quality of roentgen rays. 0.137 A wave 
length (200 kv., 1 mm. Cu plus 1 mm. Al as 


filters 


and T. Leucutia 


lechnique of Exposure. 11-24 24. Or 
over abdomen anteriorly, including bot! 


nal regions. Field 20 & 30 cm. 


teriorly. Left suprarenal region he 


Li-24-24: One area 
e 
| 
i¢ 


120 20 


tected. Fic 


i-—20-24: One area over each side 
neck, submanillary, cervical, supra- 
clavicular Ivmph nodes. The thymus 
included in the irradiation. Field 20 
Larynx and thyroid gland we protect 

Since roentgen examination of tl 


revealed no enlargement of the me 


ymph nodes, thes¢ not expo 


radiation. 
\ 60 per cent skin unit surlace dose 
irge fields, and a 70 per cent Skin unit 
| 


} 


dose for the small trel 


S WaS YIVEN O 


cross-tired through 2 fie'ds. Water cool 


25 ma., I5 min., 375 mMa-min. sk 
distance cm. for the large th 
skin target distance O5 cn Lol 
fields. 


[here was very little reaction follow 


treatment. 
About four weeks following the ri 


enlargements of the Iymph_ nod 


appeared, and the patient has since ren 


svymptomless. His general condition 


present time Is normal. 


Puberculous Lumphadenitis. 


, 
he lesion produced in the lympha 


tissue by the tubercle bacillus may 


either a eranulomatous ch 


with exudation and = caseation, 
hyperplastic lymphadenitis mat 
itself a marked hyperplasia 


ret uloendothelial cells with a pronoul 


tendency toward tibrosts. On accout 
Sternberg’s”' belief that Hodgkin's 


ease Is a tuberculous process, the hy 


plastic lymphadenitis is included | 


»\ 


+ 


authors tn the group of Hodyekin’s dise 
as one of its sub-varteties. The result 


radiation therapy, as we shall see, OD] 


such a conception of the problem. 


a) Ivpical Tuberculous Granuli 
Recent experiments of Ritter and Mi 


have definitely laid down the principles of 


+ 
les 
cyt +} 
+ 
a 
SOn 
”? 


the roentgen treatment of this conditior 
Xitter and Moje proved (1) that radiati 


does not kill the tubercle bacillus, 
that the action of the roentgen 


11-26-24: One area over each ax | 
X 10 
rays 
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tuberculous tissues is indirect by 
of the stimulative reaction of the normal! 
An Iyvmphocytosis Is 


produced around the tuberculous focus 


ans 


tissues. increased 


issue formation 
ind thus to the fibrosis and caleiticati 
of the lesion. It 
treating tuberculous cranulomata the 


which leads to connective 
follows from this that in 


results are obtained from the admit Istra- 


tion of small doses of roentgen ravs 


lation of the detense mec hanism round 

the leSIOn, AS Well as that ot the genera 

organism, ensues. The optimum — dose 


ranges between to 40 per cent skis unit 


+ 


than $;O per cent 5 a 
| 


dose: a dose larger 


rule produces more damage than 

In superticial lesions medium sott roent- 
ven to 0.2 A wave length 
35 kv. peak, and 3 to 4 mm. Al 
ire preferable, while hard, pene- 
trating ravs 0.1 to 0.1% \ 


raVvs ol 0.2 Dro- 
duced by I 
is filters 


produced 


200 ky. peak, with 1 mm. Cu plus 1 mm. 
\| as filters 


seated or very large 


used for the deep 
In the case of 


she be 


lest mS. 


lreatment of Lesions of the Lymphoid [issue 


the treatments be 
repeated at one to three week intervals, 
while tn the hard 1 
best to wait about four to six weeks before 


medium rays, 


the case of avs It Is 


re-treating. If there ts pus formation, 
incision Ol puncture ol the Ivmph 
node should supplement the radiation 
therapy. By using the above methods of 
exposure the results obtained the treat- 


TCULOUS 


ment of the typical tul 


\ 


mas are so gratifving, that we are ustifted 
In using radiation 


other methods ot treatme 


therapy in preterence 


to all 


KASE iV. % 


colored, 


History of Present Illness Since 1921 patient 
has been treated various hospitals’ tor 
tuberculosis of the lungs, complicats with 


tuberculous granuloma ot the cervic vmph 
I 


nodes. W hile his lung condition seemed to 


remain. stationary, the enlargement of the 
lymph nodes on both sides of the neck was 
gradually progressing. In April, 1924, the 
enlarged lymph nodes on the right side of the 
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neck were surgically removed. There was a 


fistula tormation following this operation which 


persisted. During the last few months the 
enlargement of the Iyvmph nodes became 
so pronounced that the patient, because of 
the marked pressure on the trachea, had 
difficulty tn breathing. 

Physi | xamination Phere 
enormous enlargement ol the lymph nodes o1 
yoth sides of the neck. Pt ictically all of the 
cervical, submaxillary ind supraclavicular 

n odes are enlarged, some of them bein 
S large s 8 to to cm. in diameter (Fig. 4 
Phere ist on the right side of the neck 

the place of an old incision, draining 
CT Dus Lhere IS no enlargement 
ol the ymph nodes of the rest of the body 

e roentgen examination of the chest shows 
nitration ot the |! alt ipex, 
later thickening of the apical pleut 


lemperature varies trom 98 to ror°r. Genera 
condition tai 

Blood Count R. B. C. 3,700,000; W. B. ¢ 
19,000; P. 54 per cent; 5. L. 35 per cent 
L. L. 5 per cent; Tr. 2 per cent. Urine examin 
tion negative. Wassermann negative 

\ lymph node removed tor biopsy 5 3°25 


shows typical tuberculous granuloma. 
Diagnosis. Large tuberculous lymphadenitis 
of both sides of the neck, with detinite tntiltra- 
tion of the right apex. 
Treatment. Stimulative irradiation, 15 to 30 
per cent skin unit dose over all the enlarged 
pathological lymph nodes. 


Quality ol Roentgen Ravs. 0.137 A wave 


length (200 kv., 1 mm. Cu plus t mm. Al as 
filters 

Pechnique otf Exposure. 5 25. One area 
OVC! each side ol neck covering all enlarged 


pathological lymph nodes. Field 20 & 20 cm. 


Water 


Mma-Min., 


cooled tube, min. 250 
skin target SO This 
makes a 30 per cent skin unit dose on the sur- 
face of the skin. 

[he treatment was repeated at 


25 ma., 10 


distance, cm. 


intervals of 
from four to six weeks for a period ol over one 

There was a in the size of 
the enlargements of the Ivmph nodes until 


cradual decrease 


practically all lesions disappeared Fig. 
Patient is still under treatment for the pul- 


monary condition. 


b) Hvperplastic Lyvmpbadenitis. Because 
of the prominence of the reticulo-endothe- 
lial cells which are somewhat less sensitive 
to irradiation, a more intensive therapy IS 
necessary In treating these lesions. A dose 
of from 7o to go per cent skin unit dose, 


and T. 
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which is similar to the dose administer 

in Hodekin’s disease, is advisable. In order 
to produce 
to 


en 


a large depth dose it ts be 

of higher penetration. 
arged lymph nodes as a rule disappe 

within six to eight weeks 
irradiation and only in a few 
It necessary to repeat the 
However, since hyperplastic 


use rays 
following the 
instances 
treatment 
tuberculos 
has a tendency to spread from one grou 
of Ivmph nodes to another group, tt 
advantage to extend the treatment ft 
to the lymph 
system, as practised in the case of m 
nant lymphomas 


the Deginning entire 


It was repeatedly sugvested that hype 
plastic lymphadenitis and Hodgkin's diseas: 
are processes, not identical, at. le 


closely related. However, the fact that th 
majority of ol 
lymphadenitis during 
foul 


our hy perp 
treated the 
remained well, while most 
the Hodekin’s eranulomas treated dur 
the same period, in spite of all methods of 
treatments used, died, makes us believ¢ 
that the two conditions are distinct entities 
although the similarity in their histologic 
appearance, and especially their commo 
way of spreading, might indicate 
sort of relationship between them. 


Cases 


Years 


(ASE V. O’ N. aged female. wl 
History of Present Hlness. In November 
1923, patient first noticed enlargement of thi 


lymph nodes in the right submaxillary reg 
following an attack of grippe. She did not p 
much attention to this but later the 
spread to other lymph nodes of the cer 


SW ¢ 
region and also to the supraclavicular regior 
In February, 1924, the nodes of th 
right axillary region started to enlarge. 


Physical Examination. 3-24-24. There 
enlargement of the Ivmph nodes of bot 
submaxillary, cervical and supraclavicu 


regions, the nodes being from 1 to 5 em. 
diameter. There ts also slight enlargement 
the lymph nodes in the right axilla: from 1 t 
em. in diameter. The lymph nodes of the rest 
of the body are apparently not involved. Ther 
are no masses palpable within the abdomer: 
The roentgen examination of the chest show 
no enlargement of the mediastinal lymph node 
Chere are, however, numerous irregular cal 


fied areas, disseminated over the upper thir 
both lung fields, and there ts caleiticatior 
lymph nodes on the left 


ol 


of the lower cervical 
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0.142 A example, actiInomycosis, 


same principles as the re 
culosis, and consequent 
r¢ | 
Ol exposure Is used | 
Durposes we have treate 
enlargements of the 
. Nave obtained the Same 
following the radiate 
t ro ( tuberculosis. In practice 
| | 4 
lymphadet 
\ be done by the more 
| 
methods 
B. CONDITIONS NEOPI 
iT 
} 
lhe lIymphomatous 
st plastic In origin, m 
secondary. Secondar ne 
dard 
( OST EC e factor 
LAKE 
dome + t Ce comp ed 
ca t Tor the ( | 
A 
\ 4 ed 


mph nodes, 


( ( ( thie IDOVE 
)| MICS Were 
the lominal 
( \ ooled 
! or the 
lor 
socn 
( 


( otne nronic 
yn nodes, as tor 
raiser on the 


itment of 


method 
or experimental 
d also syphilitic 
and 


tuber- 


the sam 


rate ot reduction 

tnerap"’ as In 

the treatment of 

course has to 

ellicient Speci 
N ORIGIN 

CONCItIONS neo- 

primary OT 

ODLIST 
t} 

get 

target 

iter- 

The ent 

the 


( IX re otf the | 62 
| 
| 
( 
| 
2 + 2 + ) 
I 
Fic oO > 
25 ‘ ‘ 
90-24 
30 > 
24: Oni 
= ) One 
) ) a 


64 Wm. A. Evans 
cinoma, sarcoma or any other form of 
malignancy, spreading by the way of 
lymphatic permeation. 

Che primary tumors may. originate 


either from the proliferation of the lympho- 
cyte, such as lymphosarcoma or from the 
proliferation of the reticulo-endothelial 
cells, e.g., large round cell or reticulum 
cell sarcoma, Hodgkin’s sarcoma, endothe- 
lioma, or finally from the proliferation of 
any other less detined cell element repre- 
sented in the lymphoid tissues, as for 
example, in small round cell or spindle 
cell sarcoma, ete. Since the treatment of 
all these neoplastic conditions does not 
differ trom the radiation therapy as 
applied for malignancies with other locali- 
zations, 


no detatled description of the 
method 


emploved will be e1ven here. 
However, the lymphosarcoma, large round 
cell or reticulum cell and the 
Hodgkin's on account of then 
relationship to other lesions, having the 
progressive enlargement of lymphoid tissues 
as their main characteristic, will be dis- 
cussed, together with those lesions in the 
group which follows: 


sarcoma 
Sarcoma, 


CONDITIONS 
DIATE 


OCCL PYING 
POSITION 


AN 
BETWEEN A 


INTERVE- 
B 


Chis group tncludes a number of lesions 
of the lymphoid tissues, such as lymphatic 
leucemia, pseudoleucemia, 
and 


leucosarcoma 
Hodektin’s disease, which because ot 
lack of etiology cannot be classified either 
as true inflammatory conditions or as true 
neoplasms, although clinically and patho- 
logically they may show characteristics 
of both. Lymphosarcoma, large round 
cell or reticulum cellsarcoma and Hodgkin's 
sarcoma 


are also included. Because of the 


very close relationship of all these lesions, 
and especi: 
formation 


it Was 


illy because of the possible trans- 
ol into another, 
repeatedly suggested during the 
past two decades that they be considered 
as clinical and pathological manifestations 
ot a 


one pr ICCSS 


single disease 


of a genetic unity, 
Although such a view of the problem would 
greatly simplify matters, considerable diffi- 
culty is encountered as to the nature of the 
original lesion. Thus Warthin,?> Mallory,’ 
and Levin*® would prefer the neoplastic 
conception, while Bunting and Yates, 


and T. Leucutia Pan 
Billings and Rosenow, and Webster 
are more inclined to the = inflammator 
point of view. 

Simonds who made a very elaborate 


review of the entire literature on Hode- 
kin’s disease, in examining the evidence 


brought in support ol the genet 

of the above processes, arrived at the 
conclusion that: ‘Since etiology is 
versally recognized as the logical basis to: 
the classification of disease, and since we 


do not vet know the exciting cause of 

ol of 
tissue, it seems best to adopt wu 
view and maintain clear histopatho 
distinctions between the different forms 


t hese obscure lestons 


lymph gland enlargements until we kn 
thet origin.” Since the histopathol 
differentiation has a great advantage 
from the point of view of determining th 
response of the different processes tow 
radiation therapy, it is best also tor 
to 
classification. 

In the radtosensitivenes 
each particular process, however, on 


purpose follow 


Ewing's methoc 


studying 


not escape the impression that ther 
detinite similarity in the behavior of some 
- 


rad 


of these lestons towards radiation. 
ing to this similarity the 
response, we could place all lymphom 
conditions in 
sarcoma, Iyvmphatic leucemia, pseudoleuce- 
mia, and leucosarcoma, side, 
ind Hodekin’s Hode N 
sarcoma and reticulum celled sarcoma 
the other side. The distinction into 

t sroups coincides an_ interest 
with the histogenetic differentiati 
according to which all proliferative proc- 
esses arising from the lymphoid. tissue 
are either of Iymphocyti 
endothelial origin. Thus a lvmpho¢ \t 
cell proliferation is observed lymph 


two groups: a Vmpno- 


disease, 


Way 


+ 


or revticulo- 


sarcoma, lymphatic leucemia, pseudoleuce- 
mia and leucosarcoma, while the reticulo- 
endothelial cell proliferation dominates th 
histologic picture Hodgkin’s disease, 
Hodegkin’s and 
Sarcoma 

a) The lymphocytic cell proliterativ: 
processes may show all types of cell pro- 
liferation the 


sarcoma reticulum — ce 


simple hyperplasi 


benign lymphocytoma) through all phases 


Roentgen- 
| eoplastic transtormattol Vinprnat 
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vould the case Vimpno 
ell proliferations. In the iter stages OT t 
sease, as we is In the case ol Hod 
sarcoma, the rate of the reductio 
size ol the tumor mantfestations Ss aet 
mined JUTeLN D\ the radiosensit 
the reticulo-endot he ii cell elements 


comparing the 


| 
ibove groups towards the same 


find that the 


spectacular respo ¢ tumor 
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irgest Masse entire 
Vithin to Tel VI 
CSSCS where the ret lo-endot 
orn the predomi reatu 
CISC ASE disp Cl Ow ¢ 
everal Week or m tl ( 
for the entire disappe e of 
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1S ne treatment ( 
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Ocal treatment otf the mM 


Masses, without treating the dis 
sions of the disease, would be 
ivail. Indeed, in our first cases 
SGTCOMAS, where We rea ed O 


manifestations otf the disease, 


ite! appeared In some 
node groups or abdomu orgal 
patients died as result Ol 


manttfestations of the diseast 
have 
extending, as we sl 
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Che administration of a 
instead of a local treatment, seems to be 
indicated also because such a treatment ts 
more apt to promote processes leading to 
tumor immunity. It is a matter of specul; \- 
tion whether or not such a conception ol 
the problem is suflicient to account for 
the superior results obtained by the 
generalized method of treatment, but it 
remains a matter of tact, thatin a numbe1 
of lymphomatous conditions, espectally 
ly mphos: ircoma and pseudoleucemia, there 
Is an apparent 


generalized, 


arrest or 


even cure, 
where at the time of the treatment there 
was such a veneralization of the process 
that not all metastatic foct could be 


covered by irradiation. 

As already shown tn the first half of this 
paper, tumor immunity 
two factors: (a 


is connected with 
antibody formation, and 
b) stimulation of the lymphocytes. 

In the lymphomas originating from the 
proliferation of the lymphocytic cell ele- 
ments, It Is probable that both factors are 
represented. Thus since the first etfect of 
the roentgen almost immediate 
decrease in the size of the tumor irradiated, 
It Is almost impossible to account tor it by 
anything but the direct destructive 
action of the ravs on the tumor cells them- 


ravs Is an 


else 


selves. As Warthin and Case** have shown, 
the histo-organic products (chromatin) of 
the disintegrating cells are absorbed by 
the phagocytosis of the reticulo-endo- 


thelial cells of the lvmph nodes and spleen 
and by the Kupffer cells of the liver, 
the chemical substances liberated most 
probably remain tn the blood, producing 
a stimulative etfect on the antibody forma- 
tion. During all this part of the process 
the Ivmphocytes are their negative 
phase, consequently their part in increasing 
the resistant state of the body can be dis- 
counted. However, later the, become ot al 
great Importance. Murphy and Morton! 
were the first to observe that the destruc- 
tion of the lymphocytes by intensive radia- 
tion is followed in the regenerative process 
by a short period of overstimulation. Such 


but 


an overstimulation was observed also 
in our cases (five to ten weeks follow- 
ing the treatment) when the lymphocytes 


in returning to — normal phase, for a 
few days, increase above the normal. As 


and | 


Leucutia 


proven by Murphy and Morton's 


expel 


ments, such a lymphocytosis, as a rule, 
leads to the limitation of tumor gratts 
It Is possible, thenctare, that in our case 
tumor focl remaining unexposed t y rad - 
tion were limited their extenstor 

stmilat Way by the action Ol tne 


lymphocytosis 
| he existence of tumor tmmunity, repre- 


sented by both of the above factors, ts 
supported also by the fotlowing clini 
observations: In the radiation therap 
Ivmph: itic leucemia one often sees 


factions of the fern nodes spont: 


disappear in a region tat dist: int trom the 


one to or when tre 
the spleen. Last veatr 
ot generalized 


We reported ¢ 


carcinomatosis, where 
metastases spont aneously healed to 

a limited radiation therapy of a few met 
tatic the 


that in our cases of ly mpho- 


Drocesses ot 
merely the fact 


Pely But 


sarcoma treated by roentgen therapy, 
such large number of patients remaine 
well, though at the time of the treatment 
there was such a generalization of the 
disease It was apparent that some tun 


foct had to remain untreated, a stro! 
indication that sort. ol 
tion process must take place. 
In the case of the proliferative process¢ 
of the reticulo-endothelial cell 
such as Hodekin’s disease and Hodgh 
sarcoma, conditions are somewhat different 
First the reduction in the size of the 
masses following irradiation ts much slowe! 
As a result of this as compared with the 
lymphocytic tumors, 
cell destruction 


some immut Zae 


1) ) 
LUT 


there Is 
present in the time 

id there IS a less degree ot antibe van lorma- 
tion. Here, due to 
the hematopoietic 
cytic activity Is 
this may be, It 


that | lodgkin’s 
sarcoma when 


much es 


disturbances 
system, the [vmpho- 
also minimized. Howev« 
remains a matter of tact 
and Hodek 
the same 


severe 


disease 
show Ing 


of advance as the lymphosarcomas men- 
tioned above, though receiving the same 
amount. ot radiation, without exceptl 


rapidly progress towards their fatal end 


2. Intensive radiation should be use 


in tre: iting the above Ivmphom, itous condl- 
the 
already shown, Is 


tions 


destruction of cells com- 


posing these tumors, as 


since 


depth dose, penetrating ravs. WI 


yen FAVS used Im our case Is 


Roentven-Ray 


feasible. Because Ol the hichel 


est the purpose. Lhe quality of the roent- 


irom 0.12 to 


wave leneth. 


Phe quantity of the radiat to be ( ( 


Ver the individua eCSIONS differs the 
ype of the tumor and depends n 


mn the radiosensitiv eness of the cells com- 


lheretore nd 


POSING the tumol! 


i 
| 
the optimum dose tor the rious Iyvmp 
cell, proliferative processes, It Is) best 
icccommodate OUTS¢ es to the histolos 
structure of each particular Case \ 
rule the Inmphoey ti Ce yrOlite ( 
yrocesses because of the higher sensi 
t the Ivmphoc \Vtes, need Oo 1 ) 
ver cent skin unit dose, while ! Une 
processes where he reticulo-« dot he 
cell eiement dominates the histo 
structure, the dose S to De Increase 1 
tbout go per cent S. Ll. D. The tect ‘ 
ol exposure Is discussed separately for ¢ n 
articular leston. 

Simple Lumphoma. Since the be 
simple lymphoma Is always the resu 
chronie trritation mostly of bacterial or 
this condition is treated similarly to the 
chron lymphadenitis, the 


technique of exposure. 
2. Lymphatic Leucemia. 
a) Acute Lympbati 
have treated by 


l eucemida. 


radiaton therapy « 


ol 
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acute lymphatic leucemia during the 


past four vears. In all cases, though a 
reduction in the number ol circulating 
Ivymphox vtes was reached ind a dis- 
appearance of the er irgements ol the 
lymph nodes ( Figs. and 8 la reduction 


In the SIZE Ol the SDIe¢ was obtall ed, the 
usual course of the disease remained untn- 
tlue need by the irradiaton and al patients 
died within a tew months tollown the 


Phe 

treatment. In 2 other cases tne cute 
vmphatic leucemia was transtorme nto 
the chronic type, and thus the d tion of 
the disease proionged It probable, 
NOWEeVET, that in these 2 cases the « yndi- 
ol chron IvMmpnNnati le ucen had 
existed trom the begini ne nd tne cute 
state as obse rved at the time of the exam- 
nation was only an exacerbatio I the 
chron torm. Both patients ire st nder 
treatment, and have eK ic ( dot 
Over One veal 

Since in none of the Case of acute ivm- 
yhatic leucemia treated by roentgen ther- 
ipv was there any evidence of improve- 
ment, no matter what techt Ique OL eXpos- 


ure was used, ho deta ed description of 


inv of the cases treated w ye attempted 

bh) Chronic Lymphatic Leucemia. More 
successtul 1s the radiation therapy the 
chronic form of lymphatic leucemt In 
all instances an immediate relief from the 


q 
4 


OS 
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brought about, 
and in a great many cases life is prolonged 
for a considerable period. 

In the best method ot 
irradiation in chronic lymphatic leucemia, 
one has to take tnto consideration the 
two factors: 


distressing symptoms ts 


establishing 


1) Chronic Ivymphatic leucemia ts a 
lesion of the hematopoietic system = and 
from the earliest stages there Is involve- 
here has been 
during the past 
two decades with regard to the nature of 
chronic Ivmphatic leucemia. anothe: 
| exposed in detail the different 
anced and arrived at the conclu- 
chronic lymphatic 


all 


transtormation. 


ment of the bone marrow. 


considerable discusston 


We 
VIeWws ady 


sion that 


leucemia 
the Ol 
From out 


pathologically represents 


ns 
a Neoplastic 
+ 


Observation 


on 3 cases of lymphosarcoma 
which their terminal stage transformed 
into |Iymphatic leucemia, we further 


expressed the opinion that chronic lym- 
leucemia is very closely related to 
lymphosarcoma. From the point of view of 
radiation therapy this means that a similas 
exposure to that of lymphosarcoma ts to 
be chronic Iymphatt 
| urthermore, the 
marrow becomes involved from the earliest 
stages, radiation therapy has to be applied 
in the first | 


applied also to 


leucemia. since bone 


instance to these tissues (by 
In the 
place, our attention is to be paid to the 
possibility heterotopic deposits to othe: 
such as liver, kidney, eve. 
the yveneralized Ivmphatt 


exposing all long bones second 


tissues and to 

tumetactions. 
2 The irradiation of the spleen is of 
great Importance in the treatment of 
chronic lymphatic leucemia. It is a matte! 
of long observation, that the trradiation 
of the spleen with small fractional doses 
of “superficial” roentgen rays leads to 
considerable in the number ot 
the circulating lymphocytes. The exact 
action of the roentgen ravs in producing 
such a condition ts not definitel 
Since the spleen early 
majority 


decrease 


known. 
in the 
of cases of chronic lvmphatk 
leucemia the seat of a process similar to 
that found in the bone marrow the 
lymph nodes, it might be that the adminis- 
tration of small doses of 
especially 


becomes 


or 


roentgen rays, 
if done at frequent intervals, 


and T. Leucutia 


destructive 


produces direct action. oO! 


the highly radtosensitive lyvymphoc vtes 
3ut the fact that the administration of 
the same doses of roentgen rays) ove! 


lymphatic proliferations in other locations, 
in the Iyvmph nodes of the neck, 
fails to produce a similar rate of reducti 
in the number of the circulating |ympho- 
indicates that other fact 
also be present. From the classi 
experiments of Ptettler and Mary or thoss 
of Morris and Bullock, we now know 
the removal « 


cCVteS, 
must 


some 


rf the spleen renders il 
more susceptible to experimenta 1 


+) ) 
LIONS. 


It Is possible that the splee 


possesses similar protective act 
the case ol chronic Ivmphatt leucel 
and that the administration Ol 
doses of roentgen rays produces St 
lative etlect) on this protective ict 


I 
De 


Phat such May the case Is Drought 
by Ou! following clinical obser 

\ splenectomy was performed 
early case of a chronic Ivmphatic leucet 
Though there Very 
condition of the patient before the oper 
tion, the circulating lymphocytes cont 

to what was expected, started to increas 
so rapidly in number following the spl 
ectomy that within two weeks the patient 
had all the stg ot oa 


lymphatic leucemia. Soon secondary intec- 


vood 


Was a 


NS severe prox©ress ( 


trons, suc h 


as sinus infection, mastordit 
ind acute arthritis, aggravated the cor 
tion. At this time radiation therapy 
instituted, however with little change 
the severe veneral condition, so that the 
patient expired soon afterward. The unusu- 
ily rapid progress of the Ivmphatic | 
cemia following splenectomy, together 
with the appearance of numerous second- 
ir\ mind that 
the removal of the spleen brought about 
in this case a rapid collapse of the defense 
mechanism of the body. 

Taking into consideration the two above 
factors, the following is our procedure 
treating a Cc ot 
leucemia. 


infections, indicate In out 


1 | 
ase chronic iympnh it 
if we ma 


First, stimulative irradiation 
IS given over the spleen. Solt 


call it 


SQ) 


obtatnec 


mm. Al as 


roentgen rays of 0.26 to 0.28 A 
by 80 to kv. with 4 
filter) are 


135 to 5 
Is 
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Diagnosis. Far advanced chronic lymphatic abdominal organs, divided into two series 
leucemia (Fig. 9). treatments, was given. 


irradiation Fechnique of Exposure. 12 


20-22. 45 


radium screened by 1 mm. brass and 1 em. | 


Treatment. First, stimulative 


rubber, placed in the cervix for a period of tw 
hours (50 per cent S. U. D.). 

12-20-22: One area of superticial it 
over spleen. Quality of roentgen rays: 0.2 
wave length (100 kv., 4 mm. Al as tilt 


Dose So per cent on the surtace of t 
skin. ma., 23 CM. skin target distar 


4 


Ie, 5 
20 Ma-min). 

superticial irradiation Ss ( 
weekly intervals until 2-5-23 when the 
sive radiation was started. 

a-§-24° One area over both legs ante 
clad 20 30 Cn 

2 23 One rea over lower t 
Or field 20 CN 

2-323: Une rr over the 
clad 20 30 Cn 

2 10-23: One area over bot! ( 

eld 20 KX 20 cm. 

At this time the number of the mp 
over the spleen was given at weekly intervals. had decreased to below 2,000, ANd CONS¢ ( 
At the same time radium was applied over the — the treatment was interrupted for v 
infiltration of the vagina and cervix. Six to month. 

900000} 
\ Tefal Number W.B.C 
600000 \ Polywuclear Leuk. 
500,009 
400000 Superficial Kray Therapy. 
300000) 100 DX Deep Xray Therapy. 
100000 99 SK Spleen 
100000) 80 
40000) 70 | 
30.000) 
40000; 20 
50000; 10 
10000) 0 
10000 / / is 
Pils | jax Feb March April May Sept Dec| Feb April jam Ang Sept Oct Nev Dec | Jan Feb Mar May july Aug Sept 
[| 9235 1925 
Table 1. Curve of the 


total white blood cells, as well as of the 


relative proportion between the pol 
nuclear leucocytes (P) and the Ivmphoeytes (L) in chronic lymphatic leucemia, showing effect 
therap The treatment extended for period of more than three vears. 
eight weeks later intensive radiation over the 35-23: One area over the lumbar reg 
entire Ivmphatic system, long 


bones and and pely IS, field 20 X 30 Ci. 
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36-23: One area over ON nteriorly, of such. a condition as very doub 
20 cn course, In the late: stages of the 
3 23: One are er Doth « t ( pseudoleucemia might extend to bone 
era 10 odie. marrow in a similar way as. we have 
23: One area over bot described for lymphosarcoma. In such a 
ervical, yra- rag ( 
Case lymphocytes may be discharged into 
8-92: One are er hot the blood and thus the appearance of the 
CX ‘ transformation of the pseudoleucemia into 
10-23 One ( over the t t\ pical lymphatic leucemia might prevail. 
1¢ Bec: iuse. ol lack t bone marrow 
\ \ e lengt ( 
n. A 
Air cool t 50 
| ( | |) ( 
There t 
tensive I Lhe ( 
O SIX Wee Aiter the ( 
eacth ec t thre t t 
et ed to ne t | 
(j2 3 OW ¢ ( 
re ( t t ( 
receive 
) bles ( 
a Pseudoleucemia volvement anemia, as a rule, is_ less 
Pseudoleucemia S COI ered ent pronounced and consequently the pDrog- 
number of authors as dent with « ( NOSIS following radiation the rapv Is more 
vmphatic leucemia except for the ega- favorable in eke a than in lym- 
tive blood picture. Pathologic the d- phatic leucemia. Restitutio ad integrum often 
tion Is no doubt sImilar to Vmpnatic result S al nd patients remain Wwe for long 
leucem1a Thus there ts ven zed periods. 
tumetaction of the lymph nodes, hist or ]- Phe close relationship, if not identity, ot 
cally CONSIStINgG of Droliteratiol ne pseudoleucemia with vmph CIC eucemia, 
lympho vtic cell elements | Oo 10 ch o1ves Indication for the use of the same 
observed nphatic leucem method of treatment. However, because 
there is no disch roe of the Inwmphocvtes of the negative blood findings, the stimula- 
into he yjlood st im and this” forms tive irradiation over the spleen can be 
pathologically the main distinction betwee omitted and the treatment started imme- 
the two processes. diately with the destructive radiation 
There is another point which pse . over the lymphatic system and abdominal 
leucemia differs from lymphatic leucem organs. Because of the rare bone marrow 
ind which we think from the point « ew Involvement in pseudoleucemia the long 
of radiation therapy to be even more bones are not exposed to radia | 
important than the blood conditior his lhe dose is similar to that administered 
is the very exceptional involvement of the 11 chronic Iyvmphatic leucemia, that is 
bone marrow in pseudoleucemia. Although trom 40 to 50 per cent 3. U. D. Hard rays 
Senato! and vy. Domarus'' described of 0.13 to 0.15 A wave length are of advan- 
under the name ol medullary pseudoleu- tage. During the entire treatment period 
cemla a primary Involvement of the bor e the condition ot the blood ts controlled by 
marrow, Ewing! considers the existence means of daily blood counts. It is, however. 
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an exceptional occurrence that treatment 
has to be Interrupted because of the very 
rapid decrease in the number of the lymph- 


ocytes 


as is so often the case in chronic 


Ivmphatic leucemia. 

The tumetactions in pseudoleucemia 
rapidly disappear following radiation ther- 
ipy, so that about ten days following the 
treatment practically all pathologica 
sions have disappeared. 


le- 


FIG. 11 ) coma. Primary in the lymph node 
tf the neck 
CASE VII. W. aged hitv-nine, female, 
white. 


Histor In January, 1924, 
patient for the first time noticed a slight sore- 
the right 


increasing so that about a 


Present IIness. 


The discomtort was 
month later 
sit or lie in a comtortable position. 


ness In 
she 
could hardly 
In March, 1924, she noticed a slight enlarge- 
ment of the lymph nodes of the neck on the 
right side. Dhere Was no pain nor tenderness 
iated with this enlargement, however. 
In April, 1924, she noticed that the swelling 


had 


iSSOC 


extended to the lymph nodes in the sub- 


and T. Leucutia 


occipital and both anillary regions. She 
complained of gradual weakness 

Physical Examination: 5-8 24. Very net 
patient, of a rather pale color. There is e1 
ment of practically all the 
to 3 


preauricular re 


+ 


In the suboccip 


irom too cn 


em. in diame tel 


ZIONS; 


eter in the SUDMANTHArY, Cervical, supra 
Wal ind axtllary regions ind 5 

cm. in diameter in the right groin ‘ 

nodes in the left groin ire buts t r ( 


( 2. Same ert. Pen days t ‘ 
‘ ) The enlargement of the Ivmph nock 
a tired. 
No. tumors paipabl« within the momer 


Liver and spleen of normal size. 


plates of the chest 


enlargement of the mediastinal Iyvmph noc 


Urine Wassern 


are negative tor evidence 


examination negative. 
negative. 
Blood ( 


0,000; P. 


Blood pressure 154. 108. 
vount. R. 4,180,000; W 
76 per cent; S. | 
2 per cent; Lo. 2 
Hel. per cent. 

General condition fair. Slight loss of wei 
5-5-24: A lvmph the 


lor microscopic examination. 
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great amount of cell products liberated 
into the blood by the disintegrating tumor 
cells. A tumors, even ot the largest SIZe, 
disappear within ten days following the 


. dame 


\Mletastasis o 


mediastinal ly 


is in Figure 11. 
ivmphosarcom to the 


Cast 


mph node 


re-Irradiation of 
lesions within two to three 
Since an extension 
of the disease to other systems or tissues 
not exposed to radiation § ts possible, a 
caretul the patient for 
several vears Is necessary. In all our cases, 
where there was further extension of the 
disease 


treatment. However, a 
the manifest 


months is advisable. 


observ ation of 


see cases published under retfer- 
this occurred within a few months 
the first trradiation. Further 
remained here without avail. 


ence 39 
following 
irradiation 


Case vir. =P. H. B., aged thirty-six, male, 
white. 
History of Present Illness: In June, 1923, 


patient developed a swelling on the right sic 


of the neck, which gradually increased in size. 
He had received medical treatment for a period 
of several months while the lesion continued 
to enlarge. In October, 1923, a lymph node was 
removed from the neck and Microscopic exami- 
nation showed lymphosarcoma (Fig. 15). At 
this time the patient was referred for radiation 
therapy. 

Physical Examination: 10-15-23. There ts a 


and | 


Leucutia 


the right side ot the 
alse 


swelling ol 
big. 11). 


There ts 


supraclavicular lymph nodes trom 1 to 


in diameter. There is no 


enlargement o1 


Fic. 14. Same as Figure 1 ten days follow 
treatment The enlargements of the 
disappe tired 
Opposite side. No evidence ot enlargement 


inv of the other lymph nodes. 
palpable within the abdomen. Liver and 


Fic. 15. Lymphosarcoma tn lymph node 
Nlarked proliferation ot aty 
nvolvement 
iding ly 


hig! 
pic il lympho te 
ot the ipsule ot the Iymph nod 
mphoc Vtes 


ot normal size. Stereoscopic plates of the cl 


show evidence of a slight enlargement 


mediastinal lymph nodes (Fig. 13 
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some of them, though clinically and 
OLICALLY diagnosed iS such, do not 
the char ICTeTISTIC response Ol 

Sarcoma towards radiation hus 
tne typica SMmati round Cel VInp 


rule entirely disappeal 
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ably originating from the pharynx was made, 
however, since the mass on the neck refused to 
disappear within ten days following the 


treatment, as is the case in typical lympho- 
sarcoma, the microscopic section re- 
checked and diagnosis of large round cel 
sarcoma was made (Fig. 18 

Treatment: Intensive radiation. 

Since a diagnosis of Iymphosarcoma was 
first made, 7o per cent S. U. D. was given 
over the entire Ivmphatic system, medias- 
tinum and abdominal Iymph nodes. (When 
the diagnosis of large round cell sarcoma ts 
made at the beginning a dose of 90 pet 
cent S. U. D. ts given.) The primary lesion 
in the pharynx was also included in_ the 
irradiation. The technique of exposure was 
the same as in Case vill. 

The tumors had reduced to only about 
half of the original size upon re-examina- 
tion ten davs following the treatment: the) 
did not entirely disappear until about four 
weeks following the treatment and even 
then only for a short period (Fig. 17). At a 
re-examination 2-18-24 the nodes 
were again enlarged trom 1 to 6 cm. in diam- 
eter. The treatment was repeated at this 
time over the enlarged lymph nodes, the 


dose having been increased to go per cent 


“6 Wm. A. Evans and T. Leucutia JANUAR) 


S. U. D., with but little effect. The patient’ 
condition was rapidly deteriorating and 
died on July 24, 1924. 


very rare. In another articie we have 


6. Leucosarcoma. 
This leston of the lymphoid tissues 


bic. 1&8. Large round cell Ilvmphosarcoma or retic 
cell sarcoma high powell Note the dith rence 


cellular structure, as compared with Figure 1 


reviewed the literature with regard to its 
relationship to lymphosarcoma, and fron 


=~ 
- 
Fic. 16. | ge round ce mphosarcoma or reticulu Same Figure three weel { 
n nasophat tissue the moh node fone 
a AJ L 
aor. 


Roentven-R»a reatmie Ol the | | Sue 
Ur OWN ODservatior that CO Simonds, In AIS” re ( of Hodekin’s 
to leucosarcoma irises: whenevel! disease, makes mentio tne ersonal 
i lymphosarcoma extends to the bone communication of Dr. A. W. Crane cord- 
narrow, we arrived at the conclusion t I an to which patient tn H Ff : 
Cucosarcoma represent mphos disease alte! being oOrou treate 
vhich by olving the bone marrow - roentgen ravs, Sometimes ar eClop the 
ucesS tit ylood ICTUTE Ol Vmp ood picture Ot eucen cley* 
eucemila. Since such condition ( describes stmular Occurrences; however, in 
epresents the term tage of His case t he diagnosis of Hodge SCASE 
reomay, d therap Ol Dut ( Vas not entirely cor rime Ou! experl- 
ence such a transtor! neve 
Hodgkin's Disease the true form otf Hodgkin’ SCASE 
\ oreat dea Ol u nas ! studying the re ) 1 tne lerent 
tne ast tw leCade VIthn ( forms of Hodekin’s e towal dia- 
t he nature of Ho CAUSE Une h Stopathe tne 
( tionship t the ) ( ent to be made | ent ( 1m 
| the mphor t ( here i the dtflerent tio tio! 
I Sa vreat tende 1 tne Locinical sub-variettre erest- 
tit Hodel CASE Irom. the atho has 
wever, that the troductio eal the t nse, 
tel ] » ( ept for the tact t ( 
Ich ( tine | t re more apt 1 ( t ent 
Cre S the dillere ( S¢ t ( temp } ( ( S 
lod S CASE ( Ul e expect tne ( zed 
I ¢ ( Liong the tirst ) } Ne ( the 
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Marrow Is more Commo! CACHE 7 lirst conditio > t the ner- 
Ivmphosarcoma. / Cole WhO re ( of the vmphox tic ce elenie co, 4S 
ne literature Ol Hodek n’s cise iN¢ LO observed ONIN rarely Cl tne ( ritest 
we reports, tor example. bo e ma roOrms of Hodekin’s cisease ting for 
Wwolvement In 30 tO 40 per cent of he Sel itlo ilways ( enc i pro 
Ses While SVMmMe th th ( reration Ol other ts 
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for observation which might be considered 
as a primary hyperplasia of a very early 
Hodekin’s disease. However, judging trom 
the radiosensitivity of the lesion, the 
presence ot other cell elements, less sensl- 
tive to radiation, has to be admitted. The 
following IS a case: 


Casex. W.W., aged fourteen, male 


, white. 


History of Present Illness: In January, 1923, 
patient tor the first time observed. slight 
enlargement of the Ivmph nodes of the left 
postauricu region. The enlargement con- 


ws 
| ( ) Hlodek lise | powell Lit} ) 
te eticulo-end elial cell leme 
) Dey ning ) 
tinue Cl slowly, therefore the patient pat 
but little attention to it. In April, 19023, one 
of the Ivwmph nodes was removed DV tine 
house physician—for microscopic examination. 


The lOllowing Was the report from the section: 
4-3 Dr. A. S. Warthin). “Hyperplasi 

with the structure of the glands still preserved; 
with lymphoid 
general increase of stroma; thick- 
ening of blood vessel walls and numerous atypi- 


hyperplastic germ centers 


exhaust ion; 


cal lymphoblasts. These Suggest a possible 
earl, Hodgkin's. There are no eosinophiles, 


however, and the structure of the gland ts so 


well preserved that the only possible diagnosis 
I can make ts that of an atypical chronic lymph- 
Hodgkin’s.”” At this 
time the patient was referred for radiation 
therapy. 


adenitis Suggesting early 


Physical Examination 4-13-23. There ts 
enlargement of the Ivmph nodes in the lett 


postauricular region, from 1 to 2 cm. in diame- 
Ter. 


side. No enlargement of other Ivmph_ nodes. 
No palpable within the abdomen. 
Liver and spleen of normal size. Stereoscopic 


Masses 


There is also slight enlargement of the 
cervical and supraclavicular nodes on the same 


and T, Leucuttia 


plates of the chest show increased root intilt: 


tion but no enlargement of the meditastin 
lymph nodes. Blood count normal. Urine 
examination negative. General condition 


patient good. No loss of weight. 


Diagnosis: Early 


Hlodgkin’s disease; st 
of lymphatic hyperplasia. 
Treatment: Intensive radiation go per cent 


S. LU. D. over the entire Iwmphatic svste 


mediastinum and abdominal organs. 

Quality of roentgen rays: 0.142 A> wave 
leneth (203 kv.. 1 mm. Cu plus t mm. A 
Hiters 


Llodgekin’s disease high power 
liferation of tlo-endothel cell 
Fechnique of Exposure: From 4-12-23 
the Iyvmphati svstem, mediast 
and abdominal organs were exposed sin 


to Case vill, except for the large! dose use 

90 per cent S. U. D. dose to 
large tields, and a 100 per cent S. | ~D.to the 
smaller fields was administered. 


Air cooled tube, 4 ma., 450 ma-min 
min.) for the large tields, and 500) ma-n 
125 min.) for the small trelds, skin target 
distance, 50 cm. 

There was a severe reaction following tl 


treatment lasting for several months. The 
enlarged lymph nodes slowly disappears 
much slower than would be the case 


lymphosarcoma of similar size). In 1923, 1924 
and examination 
condition. Lesion apparently healed. 


1Q25 revealed a nor 
The majority of the cases of Hodgkin's 
disease arriving for radiation therapy are, 
however, not so favorable the above 
case. Histologically as a rule they belong 
to the second or third stage of develop- 
ment: Le., when the proliferation of the 
reticulo-endothelial cell elements and the 
derivatives (Figs. 1g and 20) dominate 


as 


> ) 
Roentgen-Ray 


| reatment 


I Lesions oft the | vmphoid [issue 79 
the picture. There may be quantitat 


ive NOSIS IS better, but when there is extension 
varieties in. the proportion of the cells, 


to all ot the lymph nodes and whe n there 


1) 
netimes the endothe ells cf 
her times the reticular cells ig Hodgk 
IN Prominence \oain it othe 
he tibroblasts resu yin marked ire heterotropk deposits in other Organs 
d hvalinization form the matin feature ind especially when there ts 


te ndency 


R 


| 3. Hodgkin's dis enlargement of the med Fic. 24. Same as Figure 23, stx weeks following roentgen 
tir | | node treatment The enlargeme t ot the Iyvmpl nodes has 
dis pp ired 
ot the disease. | he chances trom the ont 
ot view ol 


irradiation remain in all cases 
the same: If the 


towards marked fibrosis, the prognosis ts 
process is localized to unalterably severe. 
only one group of Ilvmph nodes, the prog- 


\\ hen the lesion IS localized and the 


| | 
P 
Rew 
> 


\\ mM. A. 


Evans 
general condition of the patient is good, 
we use — intensive radiation as practised 
in C; but when the lesion ts already 
gener: he and especially when there ts a 
severe anemia present, a light trradiation 
by tractional doses to appear ol 
more practicability. relief of the svVmp- 
toms and the prolongation of life is often 
accomplished but a detinite 
cure exceptional occur- 
rences. 


ise 


seems 


such cases, 


bel mes to the 


and | 


Leucutta 


and 26) made absorb. 
cases of severe pruritus this cat 
However the anemia can 


temporarily be improved. 


Figs. to 


25 


only 


HODGKIN'S \SI 


Chere f Hodekin’s dise 
which, from the point of view of radiat 
therapy, has to be considered separate 
This is the mediastinal Hodekin’s, torm 
bulky tumors within the chest, 


MEDIASTINAL DISI 


is one form of 


W hic h 


rarely 


be stopp. 


Fic. 25. Hodgkin's disease. Enlargement of the medias- 
tin Iyvmph nodes and diffuse infiltration of the 
lowe lobe by | ngs 
The main symptom we can hope to 

relieve is the disappearance of fever. 

Vastlhu and Gota'® showed that fever is 


present in go per cent of cases of Hodgkin’s 
disease. In 20 per cent this ts of the recur- 
rent type; in 50 per cent of— what they call 

the contineous undulant type, that 
the recurrent type, without entirely apyre- 
tic periods; 11 n 20 per cent of the remittent 
or intermittent types, and only 10 per cent 


Is, 


remain free of fever. Following radiation 
therapy the fever always disappears and 
patients remain comfortable for long 
periods. 

Tumetfactions can also be reduced tn 
size (Figs. 23 and 24) and important infil- 
trations such as induration of the lungs 


Fic. 26. Same as Figure 25, six weeks folk 
en treatment. The enlargement of the 
nph nodes, as well he onfilts 
d red. j 


the appearance of a malignancy rather t! 
that sranuloma, which 
tendency to remain localized for a lor 
period than occurs with the 
Hodgkin’s disease. Ewing! by ex 
the microscopic appearance of such med 


ot a and 


average tvp 


tinal tumors, found that they ofte 
sent a sarcomatous condition arising tron 
the thymus From the pornt of view 


radiation ther: APY, they show the 


of reduction in the size of the tum 
following exposure to roentgen rays as 
Hodekin’s granuloma, that ts, at the 
of ten days, tn contradistinction to 


have 


( 


true lymphosarcomas, they show a red 


tion to only about half of the orig 


) 


= 

~ 

\ 


nt ren-R t\ lreatme nt l_estons ot the | 


ymphoid 7] 


ol 
ind only it the end ot the sixth In November, ( ivspnea, 
) 
the, have entirely disappeared. MOre PFONnOUncE 1 on exertior | ter the dysp- 
Phe prognosis of mediastinal Hodgkin’s nea became so marked that he was unable to 
ntinue w . In 1Q2 ha ‘on- 
disease following radiation therapy, be- 6° | 
siderable dillicult reat could get 
cause of the tendency of the tumor to | 
comtortabie only ! sitting position. At 
remain localized to the medi istinum for a 
. night Could Not ( Ow! \ Nes he 
onger period, is much better thal vecame intensely blue. At this time he was 
in average case ol Hodekin’s granulon referred by his fan ; siclan to « lepart- 
lhe method Ol treatment Is the same as ment tor examination and treatment 
the other cases of Hodekin’s disease \ Physical I-examinatior Patient very 
dose Of go per cent dS. IS GIVE OVC! spneic, has cons tlic t yreath- 


Fic. 27. Medi Hodgk dist Fic. 28. Same as Figure 27, ten days following roentgen 
eatment The lesior luced t | bout half 
ginal size ( ditfer- 
the mediastinum (by the cross {tre method mf npl 
with 4 to 5 ports Ot entry as wel iS OVE! 
the entire Iymphatn SVstem and tne ny Sa sight eden The neck, sucn 
tbdomina! organs. In order to prevent S observed secondary to me¢ st Pressure. 
| ] 7 
the lungs are well protected during The physical On 
+ | + | examination of the chest shows rge medti- 
ne Irradiation and treatment ove 
stin mass with 1 yressure of the 
mediastinum IS not repeated unless Nnere | 
| | trachea ind neighbor tissues | 
S evidence Ol recurrence ind the rT | | ‘ n¢ { rn { +] ] h 
ere Is nO enlargement oO ( 
vithin three months. nodes. No masses palpable wit the abdo- 
lhe following IS a case Of med are men. Spleen and liver of norn SIZ 
Hodekin S disease Urine examinatior CLZATIVE Wass rmann 
reaction negative. 
CASE Xi: 3 W. E, or thirty-eight Blood Count. R.B.C. 3,120,000: W. B. C. 
male, white 11,300; P. Od pei cent; S.] 2- per cent: L.] 
Histor of Present) Illness. Feb rv; per cent; Lo. 2 per cent: Hel. 90 per cent. 
1923, the patient tor the first time. not General condition tair. No loss of weight 
a persistent coug! Phere was no expe - Phe condition could not be exact ie=nosed 
tion connected with the coug! In the s Cl t this time. A tentative d enosis of mediasti- 
Of 1923 he started to become somewhat ( n tumor, such as ) OSsSarcon Oo! medi- 
the cough becoming somewhat more nt ( ist nal Hodgk n’s, Was Howe SINCE 


| 
«3 
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following radiation therapy the mass did not 
entirely disappear at the end of ten days, the 
diagnosis of lymphosarcoma (or other related 
lymphocytic cell proliferative processes) was 
disregarded and that of mediastinal Hodgkin's 
his was further confirmed by the 
fact that six weeks following the treatment the 


sustained. 


mass had entirely disappeared. 


Treatment: Intensive radiation over the 
mediastinum, entire lymphatic system and the 
ibdominal organs: 90 per cent S. U.D 
idministered over the individual areas. 


20. ne gure 27, six weeks following roentge1 
treatment. Leston has entirely disappeared 
Quality of roentgen rays: 0.137 A wave 
length 200 KV:. 1 mm. Cu pius TI mm. Al as 

liters 
| » 
Pechnique of Lxposure. From 1-14-24 to 
I-20-24 the mediastinum crosstired 
through five ports of entry and the entire 


lymphatic system and abdominal organs were 


treated similar to Case vin, except for the 
fact that a larger dose was given. 
There was little reaction following the 


treatment, and within one week the patient, 
itthough against our ady Ice, returned to work. 
lhe cough continued for a period of about two 
weeks, then ceased. The difficulty in breathing 
\ re-examination the 
chest ten davs tollowing the treatment showed 
the to about hall 
of its original size (Fig. 28). Another examina- 
tion six weeks following the treatment revealed 


(Fig. 


ilso disappeared. ol 


mediastinal reduced 


Mass 


that the mass had entirely disappeared 


and | 


leucutia 


29). General condition of the patient at t 
time very satistactory. 

5 12-24. Treatment over the mediast 
Was repeated. Hlowever, at this time 
two ports ol entry were used, the dose D4 
considerably reduced. The treatment 
was extended to the Iyvmphatic svster 

dominal organs. There was little re 


following this series. 
Lhe patient's condition has remained not 
lranstormation 
Into a 


Hodgkin's Sarcoma. 
of Hodekin’s§ di 
sarcomatous condition 
by Yamasaki 2 cases ite 
and WKarsnet 
found that in some instances the prolife: 
tion of the endothelial cells in Hodgk 
that tl 
finish by losing their endothelial characte 
and transtorm into large round cells ¢ 
to a process call 
Hodgkin's sarcoma. In Ewing’s opinion it 
probable that many of the cases describ 


Was 


desc I ibed 


by Coley 


disease becomes so active he ce 


Origin sarcomatous 


in the literature as lymphosarcoma are 
the Hodgkin’s sarcoma variety. 

We succeeded tn studying such a cas 
from the point of view of its response 


( 


irradiation. While the clinical appearance 


of the case observed was that of a tvpi 
Hodgkin's disease, the histological exat 
ination ot a 
the presence 
with a combined cell act 

of both Hodgkin's dise 

and the sarcomas. Roentgenologically tt 
condition showed a degree of 
tivity which 


removed — lymph 


showed of sarcomate 
process, 


( harac teristic 


radiosens 
Is common. for 
ical preéminence of the endothelial c« 

and their transformed I 

absolutely certain that the process ditler 
from lymphosarcoma or pseudoleucc 
for which It ts taken by many, since the hig 
radiosensitiveness of these lymphoid tumor 


deri\ atives. 


never can be observed tn Hodgkin's sarcom 
lhe prognosis ot Hodekin’s Sarcom 
since It represents the terminal stage 
Hodgkin’s disease, is unfavorable. 
method of treatment | 
Hodgkin’s disease. 


IS the Same as fi 


ite 


Case xu. L. F., aged thirty, male, w 
History of Present Illness. In 


patient for the first time started to cough 


Hodgkin’ 


vranuloma, yrobably due to the morpho Ov- 
| 


( 


April, 1924 


| 
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hic. 32. Same case as in Figure 30. enlargement of the Fic. 33. Same as Figure 32, SIX weeks following ro ntgen 
mediastinal Ivmph node ind infiltration the treatment. The enlargement of the mediastinal 
lungs Iyvmph nodes and the infiltration of the lungs s con- 


derably reduced tn size 


4 
~ G 
4 
© 
~ 
=* of 5 ; 
Fic. 30. Hodgkin’ con enlargement Fic. 31. Same as Figure 30, six weeks following roentget 
ibmMay Cel | prac treatment. The enl ore ent thie nodes 
nodes | e practically dis ) d | 
= 
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was losing weight. It is probable, however, 
that his condition was of much earlier origin 
since, as patient states, he did not feel pertectly 
well for a period of something over a 


Vear. 
In September, 1924, 


the cough became very 
intensive and at this time he also started to feel 
short of breath. Because of the constant fever 
he telt verv weak. He also noticed enlargement 
of the neck. Finally he went to Receiving 
Hospital where a lymph node was removed for 
microscopic examination and he was_ then 
transferred to Harper Hospital for radiation 
therapy. 


and T. Leucutia 


Lhe microscopic examination of the remove 


lymph node shows advanced polymorphonu- 


clear celled SaAFCOMA (Dr. P. I. Morse | 
34 and 35). 
Diagnosis. Hlodgkin’s disease transtorme 


Into sarcoma. 

Treatment. Intensive radiation go per cent 
S. L. D. over the mediastinum, involved lung 
as well as over the entire Ivmphatic svstel 
and abdominal organs. 

Quality of Roentgen Rays 
length 200 KV., 
filters). 


/ \ \\ 


1 mm. Cu plus t mm. A 


=“. @ 
Fic. 34. Hodgkin’s sarcoma (low power). Diffuse pro- ic. 35. Hodgkin's sarcoma (high power). Dit 
liferation of cells showing sarcomatous character iteration of the endothelial cells. Ir hace 
ve lost entirely their endothelial characte 
transtormed into large round cells. Compare 
Physical Examination. Very pale, under- the typical endothelial cells in) Hodgkin's « 


weight patient; at times attacks of marked 
dyspnea; considerable difficulty in breathing. 
There is enlargement of practically all the 
lymph nodes, the enlargements being from 1 to 
15 cm. in diameter (Fig. 30). Patient hoarse 
and can hardly talk. Laryngoscopic examina- 
tion shows general edema and thickening of all 
of the larvngeal structures. 

Physical and roentgenological examination 
of the chest shows eV idence of a very wide 
upper mediastinal shadow with narrowing of 
the trachea. There is an extensive tumor-like 
involvement of the mediastinum and there ts 
consolidation of the base of the upper lobe 
on the right side (Fig. 32). Abdomen enlarged, 
spleen palpable, about twice its original size. 
Liver slightly enlarged. No ascites. Small 
petechiae over the lower extremities. 

Wassermann negative. Urine examination 
shows albuminuria. 

Marked fever of the recurrent type (as high 
as 103). 

Blood Count. R. B. C. 4,350,000; 
9,700; P. 82 per cent; S. L. 11 per cent; L. L. 
5 per cent; Lo. 2 per cent; and Hel. 8o per cent. 


Pechnique of exposure same as in Case x1 
Following the roentgen therapy the enlarge- 
ments of the Ivmph nodes practically dis 
peared (Fig. 31), and also the mediastinal at 
lung involvement considerably reduced in size 
Fig. 33). However, the improvement was o! 
only temporary duration. In December, 1924, 
the condition of the patient began to deteriorate 
rapidly and on December 27, 1924, patient 
expired, 
BLOOD CHANGES PRODUCED BY 
ENT METHODS OIF 


DIFFER- 
IRRADIATION 

It is a question of paramount tmpor- 
tance whether or not the different methods 
of irradiation such advised the 


as tor 


treatment of the lesions of lymphoid tis- 
sues have an injurious effect on the norma 
hematopoietic system, and in case damage 
occurs whether or not this is of a permanent 
character or only of a transient duration. 


Ne: Ca. 
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\ voluminous literature has been writte red corpuscles lasting lO! { period ot 
luring tne past two decades on th iD- several months 
Nlore recently Viinot ind Lhe knowledge Ol these Wood changes 
bv reviewing the entire literature an S very Important Irom the point ol VIEW 
from numerous observations of thet Vn, Ol the post-irrad Bete) care. The dis- 
evaluated the different blood etlect Lue turbed blood equliiDbrium W th the depres- 
to Irradiation. SINCE not ind sed protective mechanism. of the body 
their mvestigations co ered the « re Olten results in secondat Infections, such 
11 most excelient Manner, It iS pneumonia, nepnti rtnritis, mas- 
mnecessary tor us to enter nto det ed tolditis, etc., not Intrequently with critical 
reconsideration ot these etlects. However results. lheretore, it caretu Sul eillance 
we should Ke to Insist On some cl es of the patient tor a period of t 1 three 
hich rise the more te ( - 
sed Mr Case 
not Spul tne 
tere most ( SCS ¢ 
times the CSI 
the rrace | ne ) 
tio tne I ( 
server tH ) nt 
not na SpDu thre 
es yroduced depend Mostly LRe 
7¢ the surtace tine OC CNX DOS¢ ) 
yroduce ( evere 
tered Cl Irface Of the CASES 
| 
tl Vie cOnCce! the To ( 
COrrespond ( Se OVE! 
re CV ¢ | cases the 
extende Lo OF months Wat therapy IS 
surtace of the bod more than necessal Absolute rest, favor- 
Lhe OF SUCH ( ibie climate, high calory diet, the ivoid- 
rradiation Ol course results re ince of any contact with possible infection, 
chat Ves which iInen cannot be sutlicrent \ ited. Because 
though essentialtiv the same, as ti CS ot the tendenc\ towards imemia, blood 
lescribed rt nd Spurling IS Stimulants Are stered irom the 
the ecucopenla >¢ SO earilest possible mon 
that often not more that 500 none Case By tollowime the ibove regime we nevel 
only 50) white DIiood cells per CUD - observed undesirable complications in the 
meter are counted lable i). The est post-Irradiation period However. 2 ot 
evel as a ru S Ire iched iT the Ol oul patients, who oul advice 
eight to tel davs, ind pel returned to work mmediate \ following 
several davs a siow regeneratiol ¢ S. radi ition therapy, deve oped severe pneu- 
In some instances the normal number ot monias and other tntections, two of them 
the white cells IS not re i¢ hed until tv to with fatal results. 
three months tollowing the treatment. 
lhe lymphopenia, wh cn IS re STATISTICAI RESULTS \DIATION 
pronounced than the leucopenia THERAPY 
its regeneration often fo owed by short ly examining the results opt ned by 


period ot over-stimu ion. From the be n- radiation therapy n the different lestons 
ning ol the fourth to the SIXth week, there having progressiveenlargement of ivn phoid 


is also a reductior n the number of! the tissues) as then most mportant charac- 
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teristics, there is one thing which tmmedi- 


ately strikes the observer: No benetit 
results trom the collective consideration 
of these conditions under the general 


heading of 
lymphomas, 


lymphoblastoma or malignant 
as there a tendency at the 
present time Likewise, a distinct 
separation must be drawn between the 
old method of *supertictal” radiation and 
the intensive radiation by means of pene- 
trating ravs, the usually insufliciently 
applied radium treatment. Only by taking 
rccount of all these criteria can we arrive 
it a Just appreciation of the value of the 
irradiation and its different methods of 
ipplication. 

In trying to compare the results obtained 
by intensive radiation therapy with those 
of the former methods used, it becomes 
ipparent that the introduction of the 
roentgen treatment with oe iting rays 
has resulted in great advantag many 
Thus, the following are a few ot 
the results obtained by the former method 
of treatment in the first group, that Is, the 


IS 


to do. 


or 


in 
lesions. 


proliferations of the lymphocytic cell 
elements. Holding®’ in treating 35 cases of 


lymphosarcoma (including large round 
cell or reticulum cell sarcomas and tumors 
approaching atypical Hodekin’s disease 
in histology) by the “superticial” roentgen 
ravs, had 20 patients die within the first veat 
following the treatment; while 5 have 
disappeared from observation, and only 
5; cases lived for one and a half, two, three, 
three and a half, and four respec- 
tively (5 cases were still under treatment 

Desjardins Ford, from 
treated (by more. intensive 
estimated the life 

lymphosarcoma as 2.55 vears, 


years, 

Cases 
radiat ion 

duration of 


and Minot 


average 


ind Isaacs,*? including all lesions having 
is their main characteristics the pro- 
gressive enlargement of lymphoid tissues 


under the 
toma, 


general heading of lymphoblas- 
from {77 patients (76 of the patients 
ire still calculated the lite 
duration 2.-6 of 
whether radiation given not. 
From this they conclude that radiation 
ther: ApV, though of creat value in alleviat- 
ing symptoms, not appear 
influence importantly the duration of the 
dise: ase. 


ai live average 


as regardless 


was or 


does 
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In our cases of lymphosarcoma (exclud- 
ing the large round cell lymphosarcoma 


reticulum cell sarcoma and other atypi 
forms belonging to Hodektin’s disease 
of 16 patients treated by intensive rad 
tion with penetrating rays, only case 
died (all within the first vear follow 
Irradiation while the remaining patre 
are well: one for a vear and a halt; 2 
two vears and a half, 3 for three vears 
half; 2 for tive vears; one for tive ye 
id a half; 2 for seven vears, and one | 
eleven vears one case unaccounted 
after four vears from the onset of 
disease \\ hile it IS too soon as ve 
talk of permanent cures, It neverthet 
appears certain that as compared 
the above fig ures, the duration of [rte 
lymphosarcoma ts considerably prolong 
In the case of Ivmphatic leucen 
because of the ineffectiveness of trradiat 
in the acute forms, we separate this fe 
from the chronic form when tabu 
our results. Minot and Isaacs present 
data on 98 cases of chronic lymph 
leucemia, estimated the average life d 
tion as 3-45 Vears, regardless of wheth 
the patient was irradiated or not 
iverage of 1.4 vears was figured from thy 
onset of the initial symptoms to the 


Pho 
our results” tron 
that of Vlinot 


appears that in the case treate 


the correct diagnosis was figured). 


we cannot. estimate 


number as larve as 
Isaacs, it 
vear period, 


Inthe second 


1 | 


| 
life was prolonged above the 


roup, that is, the process 


where the reticulo-endothelial prolite: 
tion forms the main characteristics of the 
disease (Hodgkin’s sarcoma, Hodgk 

disease), the introduction of  intensiv: 


radiation by penetrating rays did not |e 
to such a considerable improvement of the 


results, except for the very early cas 
and the so-called mediastinal Hodgkin’ 
Thus, while Klewitz and Lullies’’ from 16 
cases treated estimated the average § lite 
duration. of Hodg kin’s disease as ol 

twenty months, Brugmann' trom 2 


increased this to two anda half veat 


CASAS 

and Desjardins and Ford*® (from 73 cases 
to 2.7 vears. In our 17 cases of Hodgkin’ 
disease treated from 1922 to 1925, nine 


already died, and only 6 ar 


patients have 


VEE, Roentgen-Ray Ire iitment lesions ol the | mpnoid Sut 
Trom. one md a hall to foul ears otnel! lymphoid tumors ire considered 
2 patients ul iccounted tor). he ( tovethet with those conditions 1 Group C. 
ife duration Ol the yatients who qaied secondary neop ns carcl- 
miyvy 2.10 vears. hus eems th noma, sarcoma, et« ( treatment 
itroductior Ol inte sive roentgen the ) dentical to the prima eSIO! 

lid not mprove the yreviou result Un Conditions Occupvinge ermediate 
¢ urd to the erace le duratiol 1 he Position between A and B 

same ho true Hod KI [his oroup iInciudes umber ol eslons 

iS the I 1) Cl CEETISTICS Dro- 

SUMMAR) OTESSIVE enlargement tne mphoid 

here extrem ( I t ( tissues 

nphocvtic element I both the - According to the ( I they 

elements Ne clement ( differentiate to ( yrolifera- 

mphoid center r ri of the mpn t elements, 

estruct Cit ( CUCOSAFCON ( mpnosarcoma, 

reat regen ( proliteratiol the reticulo- 

1 tne mphoid ( endothellal ce elements, sH Wdekin’s 
timutat trie | ( Hodgkin's Sarcon nda reticulum 
) Cs | ( tven 1 Sarcoma. different the omncides 

Lhe le Ol Mod ( th tne histopathol t S 

ed to three ma Up lhe roentgen treatment of these condi- 

\ ly fammator ( ONS should rene ( enetrat- 

ly jus Lun ade? l ( S should IS¢ 

est dose of roenty evel Simp le Limp ma 
roentue therap to > lhe treatment tne rie that for 

ron ymphade t 


Cute forms 
| at Cl the chr a Acute vm ha ( eucemt R entgen 
ne results re ( tistacto VIS ( ro? m 
2 lu rcu l ade? () IS 
( tubers Ou C- With sma CLOSE roe toe S oO 
Hum nivt enetrat ( enetratiol ne irst 
sed dose betwee ( 1O pe ntens dest t ( tie Ovel 
( ne nvolved§ re O mpnat system 
mpnade tne Histo ) ha Ore Lhe 
structure re Mok ( amounts to 10 De ent S. | LD 
Te Line ) App rentiv no cure ite 
Cie tis Is 1denti« t that otf Ho yrrolonged 
SCASE OTH I tuber P se udole ucemita yrOCeSS 
! cliatio therapy tne treatmie ( ited to chron mpnat cemia 
Consequently, asim ( stered 
a | thel | ti . lhe treatment S extendec t tne entire 
ction COS CT tre Lime Sin yhatn SVstem a don Organs 
that usec ( ( ranuton he Ong DONES ATE ot exposed tion 
emploved mphosarcoma., aki tre tine t S 
B ( Ne a ( 4 YU? ded OVC! the rest eS S S well 
lhe VY may De rima? seconda S Oovel the entire npnatic system ind 
The Drimary tumors, sucn organs \ tS. D 
round Ce sarcoma, endothettom el S lhe irgest tumors disappeal 
nave a treatment similar to that practised within ten davs tollowine the treatment. 
n other malignancies. Lymphosarcoma, Radiation therapy prolongs life consider- 
reticulum cell sarcoma, ind Hod S ably and apparently there are cures. 
sarcoma, Decause of then relationsh » tO iat Large Round ¢ ell Sarcomaor Reticulum 
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Cell Sarcoma. The condition ts clinically 
and often pathologically similar to that 
of lymphosarcoma. However, the radio- 
sensitivity 1s more like that of reticulo- 
endothelial proliferations. The tumors do 
not entirely disappear within ten days 
following irradiation. The dose is go per 
cent S. LU. D. because of the lesser radio- 
Sensitivity ot the cells. Prognosis Is not so 
favorable as in lymphosarcoma. 

6. Leucosarcoma. Since this condition 
represents an advanced stage of lvympho- 
sarcoma, the prognosis is not tavorable. 

-. Hodgkin’s Disease. Because of the 
lesser radiosensitivit of the reticulo- 
endothelial cells and their derivatives, 
the response ot Hodekin’s disease to irr: 
diation is slower than that of I[vmpho- 
sarcoma. In the very early stages of the 
disease and mediastinal Hodgkin's 
disease, intensive radiation with pene- 
trating ravs (70 to go per cent d. U. D. 
venetit. In the rest of the cases only 
palliation can be expected, and therefor 
smaller doses with less penetrating rays 


is of 


ire indicated. The intensive roentgel 
therapy with penetrating rays does not 
prolong the average life duration in this 
disease. However in the early stages and 
mediastinal Hodgkin’s disease, cures are 
possible. 

8. Hodgkin’s Sarcoma. Since this con- 
dition represents a far advanced Hodg- 
kin’s disease, the prognosis ts unfavorable. 
Treatment Is the same as tor Hodgkin’s 
disease. 

Severe blood changes occur following 
extensive radiation therapy applied 
for the above lesions. A careful surveillance 
of the patient for a period of two to three 
months following radiation therapy ts 
necessary. Absolute rest. favorable climate, 
high calory diet, the avoidance of any 
contact with possible infection, and the 
administration of blood stimulants, even- 
tually blood transfusions, during this 
period, are essential. 

Statistical results of the different methods 
of radiation therapy are given. 
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CARCINOMA OF THE MOUTH: PYPES AND DEGREES 
MIALIGNANCY 
BY ALBERT ( BRODERS, M.D 
Division ol Surg pP tholog Mavo Linnie 
ROCHI \ 
f hs mouth, like the urinary tract, is ation, is divided into collotd or m 
lined with a protective oO! covering carcinoma, pseudomucinous CAC 
epithelium in contradistinction to the gland — and so forth. 
or secretory, epithelium ot the vastro- As a matter ot fact, most types Ot ¢ 
Intestinal tract. There are also numerous noma have received their names not f1 


vlands ly Ing beneath the protective 
epithelium with their ducts opening on its 
Surtace. 


MUCOUS 


Carcinomas that arise from the regenera- 
tive cells of the protective epithelium of the 
mouth far more numerous than those 
that arise from the regenerative cells ot 
the gland epithelium, which naturally 
incites more Interest in the former group. 
From 


are 


a practical standpoint carcinomas 
fall into two general groups, those that 
arise from the regenerative cells of protec- 
tive epithelium and are known as epithe- 
llomas or epidermoid inomas, and those 
that from the regenerative cells ot 
gland epithelium, known adenocar- 
cinomas. The first group epitheliomas 

depending on the manner of cell differen- 
tiation, divided into squamous-cell 
epithelioma, basal-cell epithelioma, mela- 
notic epithelioma, non-melanotic melano- 
epithelioma, adamantine epithelioma Ol 
adamantinoma, and mixed epithelioma. 
The second group (adenocarcinoma), 
depending on the manner of cell differenti- 
Read at the Eleventh Ai Meeti 


arise 


as 


IS 


, AMERICAN 


the standpoint of cell differentiation but 


largely according to gross form, densit 
duration, cause, and so forth. This practice 
brought out such descriptive terms 
papillary, infiltrating, ulcerating, napk 
ring, CVSTIC colloid, encephaloid, S¢ irrho l 
fulminating, buyvo-cheek, chimney-sweeps , 
kangri, paratlin, pitch-workers’, smoke 
and tar. Of all these, colloid is about th 
only one that stenities cell differentiatio: 
Practically all of the buvo-cheek, chimney- 
sweeps’, kangri, paratlin, pitch-workers’, 
smokers’, and tar carcinomas 
mous-cell epitheliomas. One 
the term, acanthoma 
which is nothing more than a squamous- 
cell epithelioma. It would seem that we 
are trying to complicate instead of to 
simplify the terminology of carcinoma by 
converting descriptive terms into entities, 
a number of these terms may be appli- 
cable to one ty pe of carcinoma. 
The so-called mixed tumor 
more than an adenocarcinoma 


are 


Squa- 


sometime 


hears alveolaris, 


as 


IS 


nothing 
that has 


cartilage and sometimes bone around its 
Rapium Socitery, Dal Tex April t 


20, 1926 


= - ‘ 


NO 


cells for protection of the host. | have never 
seen, In the mouth, true basal-cell epithe- 
lioma or rodent ulce - like that of the skin. 
Vlelanotic and non-melanott melano-epi- 


thellomas are rarely encountered: howe ver, 


| | 
they make up about 5 per cent ol 
ises of general epithelioma. 

In 2,000 cases of general epithelioma the 


idamantinoma occurred in nine. It bears 


epithe lloma and tt ts thought that 
from the 


mann 


However, Bue nte- 


that it 


ename! Organ. 
and 


Kolac zek believe 


riginates trom the mucous membrane ot 


the mucous glands of the mouth. | have 
been able to trace it from the regenerative 


cells of the epithelium of the gum in th 


~ 


In only one case have | know t to 
this 
About the 
the mixed epithelioma or carcinoma which 


one sometimes sees in the mouth 


Casto. 
metastasize; observed re- 


cently. 


case Was 


ONIN difference between 


al d the 
so-called mixed tumor, is that the mixed 
epithelioma starts from the regenerative 
cells of protective epithelium and produces 
both gland and protective epithelium while 
the so-called mixed tumor acts vice versa. 
Chis element is also found tn some epithe- 
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liomas:of other situations, especially the 
basal-cell epithelioma of the skin. The 
squamous-cell epithelioma which plays 
the most important part In carcinoma of 
the mouth ts not only widely distributed, 
but also has 


a wide range In its degree ot 
malignancy. 
As regards the CAUSE 


ay great 


of carcinoma, all 


stress on trritation. I believe 


that irritation plays the lesser, and heredity 


the greater part in the cause of spontaneous 
cancer. One cannot ig 
heredity 


nore the 
In the 


creat influ- 


ence ol face of the facts 


elicited in the epoch-making work of 
Slve.' 
In grading the malignancy of these 


neoplasms, | use the same method, slightly 
modified, that was first reported in 1Q20. 
In the modified torm of grading,” differen- 
tiation or self-control ranging trom almost 
100 to 75 per cent, and undifferentiation 
irom 0 to 75 per cent represents Grade 1 
Fig. 1); carcinoma tn which differentiation 
ranges from 75 to 50 per cent, and undif- 
ferentiation from 25 to 50 per cent repre- 
sents Grade 2 (Fig. 2); carcinoma in which 
differentiation or self-control ranges from 
50 to 25 per cent, and undiflerentiation 


— 
( 


Q2 Albert C. 
from 50 to 75 per cent represents Grade 3 
Fig. 3); and carcinoma in which differen- 


tiation or self-control ranges from 2 


25 per 
cent to practically o, and undifferentiation 


from 75 to 100 per cent represents Grade 4 


Fig. 4). 

In a paper published recently* on epithe- 
lioma of the cavities and internal organs 
of the head and neck I divided 362 cases 
of epithelioma, from an anatomic stand- 


Squamous-ce epitheliom i 


Grade 


of the tongue, 


> 


point, into eight groups. Four of the groups 
comprised the epitheliomas of the mouth, 
such as: Group 1, the tongue; Group 2, 
the gums, inside of cheeks, lips, floor ot 
mouth and so forth; Group 3, the tonsils, 
and Group 4, the pharynx and hard and 
soft palate. 

In Group 1 there were 78 (21.54 per 
cent) epitheliomas of the tongue; in Group 
2, 171 (47.23 per cent) epitheliomas of the 
gums, cheek, and so forth; in Group 3, 17 

4.69 per cent) epitheliomas of the tonsils, 
and in Group 4, 17 (4.69 per cent) epithe- 
liomas of the pharynx, hard and_ soft 
palate. From the standpoint of malig- 


t? 


nancy, in Group 1, 1.28 per cent were 
graded 1; 47.43 per cent were graded 
2; 46.15 per cent were graded 3, and 
5-12 per cent were graded 


1. In Group 


Broders 

2, ~.60 per cent were graded 1; 54.38 pe 
cent were graded 2; 34.50 per cent were 
vraded 3, and 3.50 per cent were graded 
In Group 3, 5.88 per cent were graded 2; 


and 1~.04 per cent were 

eraded 1. It is obvious that the average 
| 
Mat 


were graded 


lgnancy in cases of epithelioma of t! 


tongue ts rather high as a little more 1 
half of the cases were classified in Gra 
3 and 4, while there were practically 
in Grade 


1; even the cases in Grade 2 
which represent nearly half of the group, 
average nearer Grade 3 than Grad 
Sixty per cent of cases in Group 2 ar 
sraded 1 and 2, and 40 per cent are grade 
4 and 3 In the cases in Grade 2 tn th 


group there is a lower average of ma 
nancy than in those of Grade 2 in Group 
About Q4 per cent ol the cases in Group 


were graded 3 and 4, while in Group 
slightly more than half were graded 2 
1; the remainder were Grade 2 

Of the 362 cases 101 (27.90 per cent 
were inoperable; practically all of the 
remainder were treated surgically. 
Group 3, in which the average grade 


malignancy was highest the results shou 


| 


35.29 per cent were graded 3, and 58.82 
per cent were graded 4. In Group 4, 47.05 
per cent were graded 2; 35.29 per cent 


} 
Fic. 4. Squamous-cell epith 
= 


Certain Ben 
le the least satistactor while J ( 
I ind with t SIN I 
malenanc but ower than C51 
results should etter, and 
in which the Cl ¢ rade ot m 
s considerably lowe th at re 
roups, the result 
in Group ind the 
deaths, and thx at ths trom undete 
CAUSE had been ex ided, it \\ | 
no results were obtained (5) 
In (Gsroup result were obt 
16.660 per cent: In Group TI In 2 
Cent. ind Group 2 1n 26.72 pe ( 
In the cases OF SO-( ed mixed 
mixed epithelloma, or carcinoma 
adamantinoma, the erage grade o 
nancy Is low, While cases Of me 
and non-mMeianotic me no-epithne 


is high. 
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the Cal t lepenas not 
on accurate rec tion, whict 
not SO true prec 
they | + re tc)? ct 
mMnnocent neoplasms re represente 
mouth. However, cert respi 
number of them ( que Ot 
COUTS¢ ad struct I 
IS to th D spec 
made 

L po OCCASLO ( rowthn 
ected to influences 1 Ey tel 
t he I | Ol 
invaded ) acterla, the nflami 
mav res n part complete ( 
ol the tumor! Or, times ( 
fibron throug! unknow 
may adopt a rate of growth whi 
simulates that of int pro 

t he other hand, nocent ¢ 
only ma enlarge rapidly 
change nature to become 


LO produce 


Ips oince idium n reater ieti 
on cells In an undifferent tec ) 
Ps state than it has on the more 
Be t seems reasonabie to betleve ti 
( the treatment ot choice 
| | 
jority of high n t 
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mim; 


radium 


large 


I tases d cle tn p } tering to 
Ci ( itlor 1s ent iStl ition. 
\ While it should rT remembered that 
| benign tumors row uousl\ 
d that their development o ends with 
ne the fe of the nd nom they 
nevertheles tnere re exceptions, 
instances ol te pe riod 
leven spo! nec wh 
When the tmport ce of ¢ nent in 
elation to tumors considered, it will be 
- eaduyv understood that ord 1 destroy 
| I¢ t is not alw ecess benign 
rowths LOSE ther ent CA Asa 
classical example, one ¢ o better 


th refer to Bland-Suttor ( 
ent nea thy man who died el sudde 
t! ( circumstance \t the 
( examination, an ON 
() covered springing tne 
epiglottic told. It w suggeste 
( iusecd suttoc ition MOCKII 
¢ veal entrance durt some 
( S- the part of the patient 


ot a 


under 
t-mortem 
is dis- 
OSSO- 
that it 
he ryn- 
ict on 


the ()ra ( ‘ 93 
etlect 
ture 
e cells, 
Rec., 
Low 
| 
maligi t. and 


PAPILLOMA 

Of all 
notoriet\ 
nant 


innocent tumors that derive 
from a tendency towards malig- 
transformation papilloma deserves 
first consideration. The appearance 
of this outgrowing tumor is characteristic. 
Constructed as it Is in its simple form, 
ot central 


LYTOSS 


a core of fibrous tissue sur- 
mounted by epithelium, two types are 
recognized dependent upon the relative 


amounts of these tissues. The epithelial 
papilloma, although often single, may be 
multiple and bulky, but in either case 


IS 


flat or acuminate. The f{tbrous variety is 
seen most frequently on the skin, but 


occasionally springs from the buccal mucosa 
and then usually from the median raphe of 
the dorsum of the tongue. The epithelial 
papilloma also occurs on the skin and all 
portions of the mouth lining, but it is most 
frequent on the tongue, affecting any 
part of it. Many are of congenital origin. 
A striking feature in adults is the close 
relationship of papilloma with leucoplakia 
and syphilitic manifestations, and with 
clossitis to the excessive use of 
tobacco and irritation caused by neglected 
teeth. In some instances the warty patches 
are the only areas that show leucoplakia, 
both processes having arisen concurrently 
from a common etiology which closel 
duplicates that of lingual cancer. When the 
areas are bulky, mechanical irritation may, 
and often does, produce pain and hemor- 
rhage. G in itself, 
points to a cancerous process. 


due 


he wever, 


The tendency of some papillomas to 
take on rapid growth and_ ultimately 
undergo a definite malignant change is 
well recognized. The oe features 


which indicate that this has occurred 

ulceration, induration at the and 
in pain. The differential diagnosis 
of simple papilloma from the papillary 
tvpe of buccal cancer Is at difficult 
and important, and microscopic aid 
reliable only when the specimen includes 
the base as well as the surface. Many of 
the cured cases of lingual carcinoma are In 
reality simple diffuse papilloma. A caretul 
pathological examination of the complete 
tumor is at times necessary for an exact 
opinion. Furthermore, the response to 
treatment is entirely different in the two 


base 
increase 


IS once 


S 


IS 
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lesions. Simple papilloma responds we 
radium and ts cured by any measure that 
aims at complete excision or destruction. 
Incomplete removal is to be deprecated 


to 


because In many instances It has fostered 
malignant transtormation. In the treat- 
ment with radium, surface applications 


by means of the unfiltered emanation bul! 


filtered tubes held in place by dental 
modelling compound, ts all that Is, neces- 


) 


or 


sary. Unfiltered interstitial treatment is 
seldom justified. 

Closely related, are the laryngeal papil- 
lomas either single or diffuse. The ease with 
which they destrov life by malignant 


change or by suffocation ts too well known 
to be hack upon. The technical dith 
of complete surgical removal « 
mic destruction have given the 
opportunity of producing some very strikin 
reg The combined use of heay 
filtered radium emanation on the outside, 


culties 


j r endot he r- 


rresstons. 


and the unfiltered bulb on the inside, has 
achieved rapid and complete disappearance 
of the tumor masses In many Instances; a a 
the functional result is perfect. 

The association of a paintul circum- 


vallate papilla and papilloma ts too frequent 
to be classed as a coincidence. Che 
tive factor in both ts probably ee same 


CauUusa- 


or closely allied. Two interesting examples 
have been observed during the past yea 
in elderly women who were tearful ot 
cancer principally because of the suspi- 


cious apprehension of the attending physi- 
clan. Examination of each patient revealed 
nothing more than an inflamed 
matous overgrowth surrounding 
cumvallate papilla which was remedied 
completely by superficial desiccation. 


a 


ANGCIOMA 

\ young lad, aged four, was brought to 
the clini because ol a tumor growing on the 
palate. parents stated that ith 
exception of whooping cough at the re ol 
two, the child had been Very health Phe 
history given was that fourteen months pre- 
viously the patient fell while holding a stick 
in his mouth, the palate being injured sufli- 
ciently to bleed. Within three months a pink- 
colored swelling about the size of a pea was 


noticed close to the point of injury. The tumor 


had shown rapid growth since that time 
finally, 


CAUS=- 


ing an interference, with mastication. 
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| DON CNX imination the chil vas tou to be sented deep-lving tissu \ ( T me appar- 
norma n every respect except lor the 1 nor. ent when the SUDCTII¢ mp essel tumor 
lhe hospita record ICSCTID« t OWS! had regressed, Furthe: treatment was carried 
Lhe entire SOlt ) na the teriol out by the insertion ol ( are eS | a 
quarter ot the | ) t¢ thie ( | tot ue ol 1.6 curl I eeCKS all 
) 0) I Ol ces of the oTOWT ( d the 
nass me rings 5 Its great ( qd has ren nea ¢ ( ( 
ness IS out 3 () the sul two 
Superi¢ necrouc  patcne [his case serves to demonstrate what 
out ¢ etel \t t may be accomplished by tne ise ol weak 
bare tubes In a responsive and delicate 
tumor situated in a region where surgery, 
Nay ter. under ether esthesia. fulguration and ute! Z are ver\ 
ten untiltered en to tubes ol 2.4 7 unsatistactor\ methods. ne patient did 
curies total were inserted; at the s ce 1 e, not complain of pain following treatment 
Vy digit examination, It was discove t t ind at no time was there vis ble radium 
though the nas rlace of the palat effect. Weak tubes and sn dose are 
volved, the greater portion of 1 { O! essentials 1f untortunate oughting is to be 
resent Ol oided 
Angiomas are of frequent occurrence In 
out one-l the size ol 4 ~4 + - 
When these were squeeze ticonin 4 ers. vmph vessels entel to their structure. 
shew ¢ s ruptured. and sn ages [hey are of congenit r very early ftorma- 
cleat terv fluid were elected. J tor tion, and usually have mited growth capac- 
Ol the orowth nearly lhe ities. However, is at ford points out, 
microscopical report given by Dr. | ett | simple angiomas are otentially malig- 


B shop, pathologist to the Nospit S nant metastasizit endothe iS. \\ hile 


t Is Impossible to recognize primarily the 
Phe simple tumor. that S progressing to a 
more serious type, 1 ipidity of crowth and 
versistent recurrence after operation, indi- 
CeCLIS er the s lace, there S no Ca- ; 
cate a degree of malignancy which may 
{ { tatal through distant metastases. 
eneatl su ) ts oO 
Dap ( re simp rve open spac r Clinically there ire recognized two malin 
th rathel ne trop! ( tel types ol blood VeSSE tumor, hemangioma 
spaces are lined in part b simple endothe simplex, or captllat irietv, and cavern- 
iver, While In other parts, no f een. ous hemangioma. Their disting e features 
Other areas sho te vesst t be re too well known to warrant mention. 
rh lhe simple tvpe ts rarely found on the 
ips or In the mouth. The cavernous tumor, 
) oose connective tissu ( Ces 
on the other hand, while most frequently 
rine ‘ cutaneous IS very common In the mouth, 
| on the gums and especially on the tongue 
TO tt tip Both Vmpn nd blood 
noted ove, there ro¢ COLLECT Ol vessels participate in the process In certain 
sn | WOOd-VeSSeIS, ead witi cases macrogetoss 
ol these ng thick Othe The classification of lvmphangtomas, Is 
na nin I S t i} } 
otn ess satistactoryv; Wegener quoted by 
Dlood-vesseis and not the mph-sp | 


| wing) recognizes three tvpes: 
the striking teature. 


Diagnos S. Cellulat ngioma Of ty pe. 


a Simple lymph neloma made up of an 


anastomosing network of spaces and \ essels 


The response to treatment was 1 | 

seven the tumol had eared ol ATIC a pa 
except lor a smoot! js rounded, blu Si yFOMI- pink patch slightly raisead above the level 


nence the SIZE ol a marble. Chis WaS ODVIOUSILY ol the surrounding tissue. \\ nen it IS 
hemangiomatous in nature, and probabl repre- pric ked lymph issues from It. 


b) Cavernous lvmphangioma consisting 
of a system of spaces filled with lymph. 

c) | vmph: ingioma  cystoides whose 
structure Is a network of small and large 
cysts lined by endothelium and filled with 
lvmph. 

It is taught that angioma is 
either enital or at any rate com- 
mences early in the lite of the individual. 
In many instances, however, the 
escapes notice until enlargement occurs. 
With the bov whose history has been given, 
a definite relationship to trauma ts not 
improbable. This element is also present 
in those instances of c: avernous bean 
of the gum which are caused by a mutilat- 

ng dental extraction. Particularly impres- 
sive are the cases of blood vessel tumors of 
the lip and tongue which follow a biting 
injurv by the teeth. 

On the question of treatment little need 
be said. The particular method will be 
determined by the individual preference 
of the operator. \ hether small stationary 
angiomas should receive attention at all 
depends on circumstances; but when they 
become active and prompt treat- 
ment is necessary. If excision ts decided 
upon, the lesion should be cut out, not cut 
into. If there are deep connections, lizature 
has yielded good results. 
cauterization and radium all 
advocates, and all have 
If radium used, 
warning to be 


vener; 
CONnL 


lesion 


OT( WwW, 


Fulguration, 
have their 
vielded cures. 
once again allow the 
eiven that it better 
judgement to under-treat than to over-treat. 


FIBROMA 


This tumor ts encountered very occa- 
sionally in the mouth cavity. Being com- 
posed chiefly of connective tissue, It may 
grow from both flesh and bone; many are 
entirely fibrous, while others have incor- 
porated certain glandular structures, the 
adenofibromas. The neurofibromas spring 
from nerve trunks, in which instance the, 
often are multiple. 

The life history of ftbroma ts that of a 
slowly developing tumor which after a 
certain size is attained may remain sta- 
tionary because of mechanical interference 
with the blood supply. When found in 
close association with mucous membrane, 
the growth stimulus ts probably a catarrhal 
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inflammation. The fibromas 
the periosteum of the jaws 
seem to be dependent upon chronic trauma, 
as trom a badly fitting denture. As stated 
before, they are found infrequently in the 
oral cavity, but when they do occur it is 
Important to recognize their benign nature, 
to quiet the hysterical alarm of the pati 

and to advise excision because of a POSSID|¢ 
connection with the development of a mor 
serious tumor later on. 


I2 


large which 


arise. trom 


cases ot 


lingual fibroma in 4 of which 


cancer developed in the overlying epithe- 
lium. The ease with which fibroma become ; 
sarcoma Is, at times, Very) pronoun 


Craver has reported an instance from th 
clinte of Dr. Quick, in which a neurofibroma 
of the lower lip changed in character and 
caused death by pulmonary deposits. 
There is one tvpe of fibroma of the mouth 
which 1 IS almost a clinical entity; the follow- 
ing report ts illustrative: 


\ female, 


plete lower 


aged fifty-five, had worn a com- 

artificial denture for seven ve 

One year betore applying for relief she notic 
lump in the floor of the mouth just in front 


of the tongue. This slowly grew, and becam« 
tender and prevented the use of the plat 
When she consulted a dental clinic t 


that radium treatments were nec¢ 


Upon examination, it 


dec ided 


sarv. was seen tl 


tumor was growing in the tissues of the flo 
of the mouth directly behind the svmphvs 
It was firm tn consisteney, slightly movable, 
not ulcerated and about the size of a p 
but flatter. The mucosa was thicken 
rugose. The growth was excised under no 
caine anesthesia, and the histological report 
by Dr. Bishop confirmed the clinical diagt 


ot tibroma. 


Similar cases have been seen, 
ber, and tn each instance the tumor er 
in the same under 
conditions. 


nume- 


situation identi 


EPULIS 


In addition to ftbroma, there are other 
benign tumors that occasionally occur 
association with the bony structures. of 
the mouth. The list ts fairly comprehensiv« 
and includes elant 
osteoma, odontoma, 


benign cell 


enchondroma, 
The 


COMMON, 


tumor, 


den wa 
cyst and epulis. 
the most 


last named ts by fat 
spite 


but in of its 


= 


Irequency it Is so olten misinterp 
i | 
that lurthel consideration WOuld 


be merited. 


Sa topov! tern 
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Iwo d stinct t YES re reco A 
fibrous qa tne ¢ t ce the ( 
not to be contused with the ber 
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Grult quoted DY scuddel Ci¢ 
three periods in then fe histor 

I Period of origin mo 
isible but 1s sought because of pain. W 
It arises In a tooth socket the erve 
root Is pressed upe lhe pa n 
be referred to one tooth ) 
radiate throughou e surround 

ind cheek pon careful examina 
each tooth, one \ ve found dis 
tender d, depen pon the st 
crowth, somewhat loose. It S Il the 
ol this tooth that the tumor ts deve 
As it el arges the ootn ma be 
out, which when ected ot es 
reliet. 

The period VUSI le umo? 
the extraction. lhe atient believes 
self to be well until the tumor 
growing from the alveolus. It Is pi 


finely mammullated. Ordinarily it Is sn 
like a cherry but it 
an orange; the att 
Intimate and Is more 
broad. The consistence Is depe ndent 


the vascularity 


may become as [al 
ichment to 


often narrow 


and the amount 


tissue present, the orant cell epulls De 


tO ind 


of tibrot 


the Oral Cavit 


é solt and vascular, at 


bleeding eas 


rm, tess vasculal 
| 
may develop due 
I 
4 1 stage Lice 
curs when the 
Ze Of some ot the 
( ent ( 
and nutritio 
At times 
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( ( rrences of] | ( 
! onant. As a ven 
the tbrous vartet 
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| I 
itment snould 
( tnis statement IS 
ecause one Instane 
observed. lhe end fre 


LIMO! IS excised and 
For the 
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o1ant ce 


¢ removal ot the 
es tion otf the alveolus 
wainst the return of 
( been known to become 
‘ MINED 
rt Found in the soft tiss 
Interesting variet 
though not innoce 
| ot the word, neverthele 
art of its lite, lacks 
| sive features that cl 
Ket nant neoplasm. | ret 
benign mixed tumor, 
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( S Vary oland tv pe 
Is a disputed matter. 
ogists represented 
- Wartmann, believed 
from the endothelium 
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yu sating, 


On the other hand, the fibrous 1 


imor Is 


re | necrosis 


ratio sionally 


reaches the irge 


nown 
( of the 
yt onant 
ter 
estre ic lhe 
simple 
more 
e Tne prognosis 
excell but it 
type. 
lation; 
hatically 
been 
s good if the 
iterized. 
ve Scudder advises 


) 


t teetn and a por- 
thereb 
tumol! that has 

1O 
es of the mouth ts 
tumor, which 
the strict sense 
ss for a considerable 
Ort tne 
rcterize malig- 
to the relatively 
vhich \ desig- 
stic epithelloma of 


origin 
pat hol- 


Volkmann and 
them to € derived 
ot lymph chan- 


assailed by 


Ewing, who has adopted an epithelial 

s origin for such tumors, whether found in 
salivary tissue or In neighboring structures. 
The names that have been given to 

it are both numerous! and descriptive: 


IS adenoma, 


droma, perithelioma 


ene hondrom l, 


evlin- 


nd idenosarcoma 
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have been used at times by \ arious writers. 
The multiplicity of terms arises from the 
Variations In structure. In addition to the 
epithelium which resembles the basal cells 
of the epidermis, and which may be derived 
from branchial remnants or from misplaced 
salivary tissue, mesodermal tissue in the 
form of cartilage, mucous tissue and con- 
nective tissue are characteristically present 
in varying amounts. The origin of these 
elements Is il (Ewing) by a peculiar 
mucoid and cartilaginous met: ipl: isla. 

Mixed tumors have a wide distribution, 
and have been reported in the lip, cheek, 
orbit and neck. But it Is in the tissues of 
the palate that they are most frequent, 
and probably spring from aberrant rests 
due to the close developmental relationship 
between salivary and buccal epithelium. 

In 1922 | reported a small group of these 
tumors, in number, and since then 
more have been observed, one being of the 
cheek and one of the hard palate. Of the 
original 7, five were on the palate, one of 
the lip and one of the skin of the forehead. 
Thus out of 9 cases, the lesion was on the 
palate IN SIX. 

The is as characteristic 
as the Innocent tn behavior for 
a considerable period of their history, they 
are capable, nevertheless, of unrestrained 
growth and under these conditions may 
threaten life. Their appearance is sugges- 


, 


clinical course 
histology 


tive of benienity and they mavy arise at 
all ages; the middle period of thirty-five 
to fifty seems to be the customary one. 


The tumor ordinarily ts of small size, like 
an olive, and occurs close to the alveolus 
rather than in the median line. It is smooth, 
rounded and circumscribed and usually 
the impression of deep adherence 
and elastic firmness. The overlying mucosa 
is intact. It Is a quiescent growth and may 
exist unrecognized by the patient for a long 
period because It causes no symptoms other 
than mechanical annoyance. After remain- 
ing stationary for a considerable length of 
time— usually several yvears—it may 


es 


oTOW 
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rapidly and penetrate its capsule. Surgica 
removal at dene stage would probably 
tollowed | 
erowth, 
ul 


recurrence, incre: ot 
invasion of surrounding tissues, 
finally spread. 


It is very significant that the tumor sel- 


rate 


ceration and 


dom ts recognized clinically, and even at 
times is misinterpreted histologically. Sar- 
coma ts a frequent diagnosis, and to this 
mav be attributed some startling’ cures. 


Successful surgical treatment depends up: 
an intact limiting capsule. There | 
recurrence tf the growth ts shelled out wit 
this capsule unbroken. Fortunately 1 
is usually easy, but if for any 
cleation ts difficult recurrence is probab e. 
Caretul radium therapy should take cog 
zance of the probable structure of the tumor. 

The interstitial use filtered 
tered emanation causes a disappearance 
of the epithelium and the growth tendency 


ate) 


reason enu 


ot unt! 


is controlled, but the tissue 
is influenced to a much less degree. An 
inert, shrunken, firm mass. Is end 
result, which if obyectionab le might he 


excised later with greater safety. 
cellular the lesion, the better is the 
tion Furthermore, has bee 
shown repeatedly that the embryonic c« 
tvpes are radium sensitive which explat 
why the of the epithelium ot 
mixed tumors ts as definite and unmistak- 
able as with basal epidermal cells elsewhere 


‘| he more 
radi i- 
response. 


Fe Spt mse 
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Vor. XVII 


REPAIR OF DEFECTS CAUSED BY SURGERY AND 
RADIUM IN CANCERS OF THE HAND, MOUTH 
AND CHEEK? 


lium, derma, subcutaneous fat, te 


OSS Of tissue tality. This, conyunctio with our 
heat Durn, Sureica remo ituralt conservatism, explain why 
mecha ical Injury, a more or tess ittempts at. repall {ter radiation burns 
able repair can be made by first re have given a higher ercentage Ol failures 
the scar or, with proper precaut than after any other tvpe ol iTV. Old 
eranulations dow to orn LISSUe radiation burns tnat | ee] S¢ irred 
then | the delect th the mos over for several veal re not especially 

priate { Dle tissue Accor bothersome in this respect. Keal dilliculties 
cumstances the ter might ¢ micht be encountered ! ittempting to 
by slidu in the ( NDor St! clean up indolent 1 or painful burnt 
pv pedicle flaps yy tree SKIN ¢ ireas that persist In spite ol forms otf 
skin raits are use tneir thickne treatment and neither hea nor make a 
usual depend ) hecher the frank slough. With these itter It Is Detter, 
or on tne epithe m has Deel when practicable, to remove too much 

ly tant y the repat Ot oO rather than too little, just as In amputat- 
we considel ippeal ces and tu fOr any endarterit Ss obliterans and, 
the area repa red, but also that fron if immediate repair is m ide, it should be 
the repall materia \\ De taken, with tissue of a Vitality that can, i healing 
often | ve restorations one’s ide energy, easily compensate tor possible 
be pinched DV necessity of — cutt po yj @ in the tissue ) vh h it Is to 
patter! recording to the cleth.”’ \s engratted. For this reasol pedicle or 
as possibile we should replace OST ¢ SHdINg flaps are preferabie to ireeé s in 


I 


rafts if there is anv doubt of the condition 


and resisting Lascl WIth of arterioles in the tield to be cratted, and 
Transp ts olf cart re yore ad LO! such cases pedi e flaps should be used 
motor ne n ( with de ived transter. It S yrobably 
Non-hatr-be Sh OOod s od practice to de y their transfer very 
for the « dp ( muce much longel thar ecessal repairs 

exact Sa es ( | tel simple \ Ci¢ SIx. to 
restol eas des ed or aan eront weeks betore n KI tne t nster 
exposure to roenty S rad Of tissues trom at | re ior a 
In practice tron burt S Dette tice than the 
in these radiatio ad some che two. Ol three WeeKS tnat linarily 
burns. Within a few weeks after owed on other repairs. With some of 
burn and of most mechanical injure these indolent b ssue be 
plane Ot limit betweel devitalize conserved and rISk Of nNOn-uNIO) reduced 
ot the non-damas ed tissue has be to the minimum by pro\ ne the talitv of 


sharply detined, and It 1s only whe the base of the detect betore t sterring 
Immediate débridement ind rep tne flaps. This can be done by MAKING a 


attempted that there may be an 


+ 


culty In recognizing the demarcatio1 
is not true with radtation Durns, 


débridement of the latter, months 


ward one may have ditliculty in d 


mining whether he ts making unnece 
sacrilices or Is leavin 


tissue of dou 


débridement with knife or cautery down to 
apparently healthy tissue and then waiting 
for granulations to form or to immed ately 
cover the raw surface with large Thiersch 
crafts. If, from indolence of the base the 
eranulations are poor o1 the rafts fail to 
take, little will have been lost and the 
Pes 
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débridement can be carried deeper. On the 
other hand, if the grafts do survive, or 
healthy granulations develop, it fair 
proof that a more formal repair can tn all 
likelthood, be carried out. 
There can at least be some questioning in 
these radium burns as to the best manner otf 
dealing with exposed necrotic bone that ts 
still attached. As a rule, it IS not 
practice to attempt to excise a dead part 
of a bone before it separates naturally. On 
the other hand, bone killed by radiation 
separates ver\ slowly. The application ota 
soldering iron to kill the indolent area and 
multiple drilling may hurry the exfoliation. 

Carcinomatous changes tn the irradiated 
tissues may further complicate the problem. 
Che simple superticial epitheliomata will 
not, as a rule, require excision deeper than 
the subcutaneous fascia and can be imme- 
diately repaired. In dealing with these it Is 
usually better to include in the excision the 
whole area of damaged skin and imme- 
diately replace it with a pocket flap or 
with a free skin graft rather than, as has 
been the common custom, to make a 
number of small local excisions and Thiersch 
graft. There are old roentgenologists who 
have had a great number of these limited 
operations on the hands and who still carry 
much skin that is potentially cancerous, 
when the whole damaged areas might have 
been cleared up by a few well planned 
operations. The neglected epitheliomata 
and the carcinomata will demand the 
same excisions or amputations with corre- 
sponding glandular excisions, as will similar 
cancers arising from any other cause. 

Whether it is for the treatment of a 
radiation burn, a cancer, or a distorting 
scar the consciousness of ability to make 
an ac ceptable repair is the greatest stimu- 
lant to effective time 
eXCISIONS. 


successfully 


saving radical 


DISCUSSION ON PAPERS OF DRS. 


JOHNSON AND BLAIR 
Dr. Dovuctas Quick, New York City. 


There are so many things in these several 
papers that it is rather difficult to touch on all. 
Starting with Dr. Broders’ paper, I must say 
that I am tremendously interested in the 
method which he and his associates use in 
classifving these cases, partially, as I take it, 
with the idea of giving a bit more guarded 


BRODERS, 


Blan 


prognoses and also to govern them somewhat 
in their plan of treatment. | would like to get 
fixed in mind a little more clearly the differ 
entiation. realize it not line dr 
between one group and the other, and I tl 
having Dr. Broders keep t« 
us more about it that we 


it is only by 


Will get more cle 


fixed in mind his interpretation of it. As | 
See a relative thing, and | think ( 
should keep hammering at uS about thre 


Qroups. 
In Dr. Johnson's presentation of the bet 


nd relatively benign tumors of the 


I think he has made it clear that certain t ( 
can be dealt with very readily. There ( 
thought | should like to add, and tl 

the tre not hurrv-up cases. Ample time 

ve taken with them, and this will result ( 

scar tissue. 

Dy Blair has brought out i numbel 
points. He has shown us what can be done 
by way of repairing many of the result 
legitimate sears following irradiation. — Ele 


also shown us some of the scars that are pre 
sented for repair which, in my judgment, sho 
never have existed. In the nose case where the 
boy was treated with a little radium, and ther 
more, and then a lot, for instance; that is one 
of the cases that coes down as a radium failure 
Radium is damned for what happened to the 
boy, whereas it should be the fellow who us« 


the radium. I think our experience has rather 


borne out Dr. Blair’s finding regarding the 
viability of flaps in irradiated tissue. We 
have had a good deal ol difficult, In 


repairs unless we have gotten well away tron 
the irradiated area. | think some olf 
he showed us, 


the cases 
the extensive growths remove 

with soldering trons and so on, were remark- 
able, but I cannot help wondering if the end 
justified whether 
radiation and less cautery, in the 


would not have been worth considering. 


such procedure more 


beginning, 


Dr. Ropert B. GreenouGu, Boston. It | 
may, I would like to pay a tribute to Dr 
Broders for the work he has been doing 


the classification of the malignancy of tumors 
1 think this is a matter of great importance 
We can corroborate Dr. Broders’ figures in 
cancer of the lip as reported by Simmons 
and Daland! of Boston, although the classi- 
fication was made in three groups instead of 
four, resulting as In Group 1, 
malignancy, 53 cases, 81 per cent living and 
well at the end of three vears. In Group 11, 
medium malignancy, 14 per cent 
living and well. Group in, high malignancy, 
4 cases, 22 per cent living and well at the 


follows: low 


cases, 70 


Simmons, C. C., and Daland, I M. Results of oper 
for cancer of the lip Surz.. Gynec. e* Obst., 1922, xxxv, ( 
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THE ABSTRACT 
ventu 


DEPARTMENT 


te ( tte Lo 
the absti ict dep rtment of the 
ue Ol th S cle ) tment at 
UpPOl the numbe! d degree ( Cl- 
lence of the abstract yut upon the YO! 
tion of our SUDSCI eC! who ct ( id 
them. 

the past ni ths there 
been UD shed this dep ent 
ibstracts of HO Article sh, Fre h, 
German, Italiar ad Spanisn per S 
Phese h e been take from approx 
140 ditlerent pubircations en- 
tailed not only the Or OF eX y 
many numbers of each of these p - 
tions and making concise Dut 
abstract Of sult rie rticl ne 
examinatiol Ol CO! sidet LD 1¢ Ol 
other periodicals which 
articles have bee! found. Great ¢ iS 
been taken to completely cover the { - 
ture in the y es mentioned ( 

Lhe inde. shed In the 
number Is theretore not simp I | 
the original irticies yUublished 
Journal qauring the receding SIX tns 
but It IS i] ndex to the ( 
and radiun tel ( | MOst the ¢ 
world. Such a_ boc of abstract th 
caretully yrepared ndex Ww \ 
enable evel rea to Keep re 
the WOrk that IS evervwhere ¢ ¢ 
but it will be of great ue to tl O 
are JOOKS ind ) ers 
subrect re iting to roentve 
therapy. 

As volume after volume pub ed 
each Subscriber nave | Ncre \ 
valuable reference of the lite 


on these subjects. 


A DOUBLE-SIZED ISSUE Ol 
JOURNAL 


ed number of 1 
made possible through the cooperation ol 
the publisher and by ol the tact 
that the editor had on hand a large 


THE 
his 


irs 


reason 


ber of valuable article yvnose eal yublica- 
tion seemed very des rabie, 

[here was some misgiving in the minds 
Ol many membe rs of the Amert Roent- 
en Ray Society when the Sectio meetings 
were discontinued because of the amount 
of material that would thus be lost to the 
Journal. It was feared that a single annual 
meeting would not yrovide suflicient 

imber of papers to maintain the Journal 
at Its present size of one hundred pages of 
reading matter In each issue his fear 
has proven unfounded. The total amount 


Ol reading matte! 


each issue has been 
reatly increased b ( oIng SO as 


ire IN 
| | 1 small 


+ 


O ivoid waste space ind 


tvpe tor all case reports, extensive quota- 
tions, and for abstracts. In spite of this 
we find that we have t times large 
number of unpub ned articles 

Articles ot very hi h rade are now being 
received as voluntary contributions to 
the Journal in much larger numbers than 
was formerly the case. We take pride in 
this because It seems to De ¢ dence that the 
Journal ts mainta ts stand among 
me WhO are dot the best wv rk. The 
eneratl make-up of tne uding 
ts ttractive cove! the excellent crade 
Ol yaper, the fine reproduction of tllus- 
trations and then enel ! ement Is 
to the person nterest | tne ) ylisher. 
he societies of which the Jour IS the 
official organ and the editor owe to him 
their thanks for his continued terest In 
producing al jour! Ot whicn the can be 
ustly proud. 

Phe Journal now has a world wide cir- 
culation. We earnestly desire to receive 
not only origina! articles trom \ ho are 


part of the 
st tntormattion 
for 


worth-while work in 
but 
regard to 
column 


WO! Id 


with 


we 


req ue 
LOC SOC 1etle S 


etings, an 


our 


Societ\ | reports 


On 
on society meetings progress 


for 


and radium therapy 
our Department ol Correspondence, 
pociet\ ind News Items. 


Che Journal enters upon this new year 


In re entgenology 


Pre eedings 
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with the first Issue of Its seventeenth 
volume with renewed enthustasm and with 
many indications that this volume will be 
an improvement both in size and general 
average of excellence of material over any 
of its preceding volumes. 
invite 


To this end we 
and criticism. 
DOSIMIETRY ROENT- 
GENOTHERAPY 
than twenty 
deve oping 


your codperation 


vears of endeavor in 
methods and units 
roentgenotherapy have brought 
us a considerable variety which tends to 
le: id to misunderstanding tf not 
sion. It is sometimes diflicult indeed to 
relate the of other Investigators to 
one’s own. Not evervone has the necessary 
data at hand to carry out the painstaking 
process of calculation required to accom- 
plish this task. The writer has attempted, 
therefore, in this article, following the 
suggestion of the Editor of this Journal, to 
describe the more important methods and 
units formerly and those in general 
use now, 


measuring 
for use in 


to contu- 


dose 


used, 
and to 
the measuring appar: 

The problem of dosage as a whole ts very 
complicated and is by no means solved 
today; we can easily divide it into a phy- 
sical and a biological component. The 
physical side again has to deal with two 
factors: the quality and quantity of 
radiation. It is not possible, in an essay 
of this kind, to separate entirely physical 
biolog units as. their 
appears to be very close one. 
T he pionee rs in roe ntge nolog TY W ho kne W 


relation 


that they were dealing with a powerful 
agent had very few aids to guide their 
dosage. The oldest ther: apy was based on 
pure empiricism; in other words, on per- 
sonal experience. Furthermore, the old 
gas tube with its almost uncontrollable 


fluctuations brought in another element of 


uncertainty. Inasmuch as in our present 
work, the Coolidge tube actuated by a 
transformer ts the source of radiation, all 
statements made in this paper will be 
applicable to that type of equipment. 


QUALITY OF ROENTGEN RAYS 


Potential and Minimum Wave 
We have learned through the 


Tube 


Length. 


brief discussion ot 


Editorials 


work of Planck, Einstern, Duane, and 
Hunt, that the minimum wave leneth 
emitted from the target of a roentgen tube 
IS ore eg the potential at the terminals 
the tube by the formula 
he 
e\ 
hy 
12.24 
[2.35 


¢ \presses the wave leneth in A, and tne 


potential in kilovolts, h ts the Plane 

stant, c the velocity of light, e the charge of 
an electron and v the Irequency. lt we 
know, therefore, the exact potential W ch 
excites roentgen rays, their quality ts 


means of the minimum wave 
length. This potential can only bem 
with suflicient accuracy by 
Stenstrém) of a certain minimum diam- 
eter for potentials over 70 kvy., and the 
sphere gap must be connected parallel to 
the tube and not to the ends of the trans- 


detined by 
easured 


sphere gaps 


former. Corrections should be made tor 
temperature and atmospherk pressure, 
The American Institute of Electrical | 


neers has o1\ en detailed Spec ications as to 
the requirements for such measurements. 
We consider the tube potential measured 
with a sphere gap as the first method to 
express the quality of roentgen rays. 

2. Spectrum. Since the discovery by 
Laue that roentgen ravs may be diffracted 


by the atoms tn the interior of a crystal, the 
identity of roentgen rays and light rays 
has been accepted, lt we record, on a 


photographic film, the spectrum from a 


roentgen beam, using a sodium chloride 
crystal, this spectrum will give the best 
idea of the quality of that radiation. One 


can determine the minimum wave length 
and calculate with the above mentioned 
formula (2), the potential at the terminals 
of the tube. The Seemann spectrograph is 
an instrument built for use in therapy; this 
method is very accurate and can be recom- 
mended for institutions. The roentgenolo- 
cist In practice will hardly find time to 
use this instrument in his daily work. 

2. Half-value Layer. When 


rays strike any material, 


roentgen 
part ot 


ther 


\ 
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energy WI De sorbed tne \ Sometimes the mas Orption 
One the same mate! LO! coellicient Is used; represent the quo- 
mstance, water, ImMimnum, or copper, the 
Cl Ol Where It\ 
COMIDATISO Ol the a) | SO] 
ig ¢ tNHICKHNESS es the qu I lensityv) of the absorb eleme 
the rad tion and ws the compal Penetrometer. edi ¢ the yNnenome- 
roentgel Deams Ol lillerent enetrat no Ot absorption, rious t es otf Dene- 
| ] | ) 
Phe olde method empto a trometers have been constructe Benoist, 
the measurement of the Cl \\ Liter, Wehne Dring ot all 
or hall absorption ver, Le., the Quality Of these instruments the comparison of the 
S expressed Dy The thnk hadows of metal d num 
99 per cel ol the ent ener: \ screen Or a photograph late, h the 
num and coppel e the mate! S. Ul\ shadow of a standard dis Ol er of 
emploved for th uurpose tod oucn pDlatinum. One cann expect creat deal 
measurements are est Gone Wit ol accuracy In this method of de ng the 
electroscope. quality of a roentge eam. 
1. Ibe {hsorpti Coefficient. 6. The Effective Wa Leng \ very 
re ated the yractical method of expressins e quality 
called absorption coeflicient Lhe = oO roentgen-ravy beam has been given by 
; 
tion coellicient | Dy\ ne Duane. He Suggests the measurement ol 
‘ tne efliective or average wave ienetn. The 
; principle is the measuring of the absorption 
I S tne enter. ensit Ol the pi { 
I: ceiven thickness OF aluminum or copper. 
radiation, is the Ooutcoming inte Ev; ay 
’ Or potentials up to 130 KV., one should use 
is the Dase OF the tul Svstem - : 
1.0mm. aluminum; ovel 20 KV., 1.0 Mmm. 
rithms, and S the isorptio COE . 
| copper. Graphic charts publishe yy this 
( S the O adsorp | 
uthor, the abscissas of which represent 
. the percentage of the ransmitted radia- 
Wwe ( I “he 
Ul and the ordn es OF cicate 
tne erective wave ( th, e every 
tvenolog St to met with 
Cast An electroscope tne est ( ring 
W he ( ) 
t lor practical we 
lent Wit! he ele ) 
he relation betwee the ( VaAVve 
() ZATLO strument tn ( - 
( th nada the mass ) ) clent 
bered that e do et tne UTE ( 
SOrptl coellicient the 
Doth apsorptiol ttel QO2A 2 
theretore, netimes < ed the we 
Or ODserves ellicient kperimenta is easure the 
ibsorption In copper and plot the re ts on 
> 
rapnic paper, the Ol ic snowing the 
le Natl ‘ ‘ thickness of the titer, the Lpbscissa, the 
| + + T 
\Dsorptlo COeTIICL Cre rithm of the transmitted eam. From 
definite re TO] this curve, the bsorptio coetl ent tor 
copper may easily De ted rding 
to the tormula 
0 
( 
OO he Depth Dose Perce \ other 
\\ to express the Tul Ol Tae tion Is 
to measure the ed depth dose 
expressed In percentage of the surtace dose 
I I 
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which ts set equal to 100 per cent. \leasure- 
ments are usually made in a water phantom 
at a depth of 10 em. It is evident that the 
most penetrating radiation of the shortest 
average wave length will have the greatest 
depth dose, all other conditions remaining 
the same. The measurements must be made 
with an 1ontoquantimeter; their difliculty 
and the numerous possible errors are well 
known. [There are two tv pes of these instru- 
ments avatlable: in one model, the falling 
time of a leaf (aluminum, silver, or gold) is 
noted; another rather delicate apparatus 
uses an amplitving device which permits 
the measurement of the tonization current 
with an ordinary galvanometer. By con- 
necting a strip chart recording device to 
this dosimeter, one may get a permanent 
record of the applied dose during each 
treatment. 


QUANTITY OF RADIATION 


1. Sabouraud and Notré (s-N The first 
dosimeter used in roentgenotherapy lor 
quantitative measurements was based on 
the discoloration of barium platinum cya- 
nide under the influence of roentgen rays 
(Holzknecht (1902), Sabouraud and Noiré 
\1Q04)). The erythema dose of this instru- 
ment (one Sabouraud-Noiré dose) is equal 
to five Holzknecht units (4). In superticial 
therapy this method ts still widely used.* 

2. Kienbick Unit (x). Photography 
paper sensitivity placed on the 
treated skin area Is exposed to roentgen 
rays. Developing and fixing must be done 
strictly according to the rules given by the 
author. The degree of blackening ts com- 
pared with a scale calibrated in x units. 
The relation ts 


ot low 


I S-N SH 1OX4 
This method like almost all other photo- 
graphic methods is subject to an error 


due to the selective absorption ot stlver in 


the emulsion. For radiation with a half 


absorption value higher than 2.1 cm. In 
water, all measurements will give too high 
lures. 


3. Fiirstenau Unit (Ff). The Fiirstenau 


intensimeter is based on the fact that 
* Pi ‘ s the liberation of todine (Bordi« 
nd G the precipitation of calomel (Schwarz 
ilso e1 
t Thi holds true only for unfiltered radiatior ha 


to 1.0 cm, water). 


Editorials 


resistance unde! 


changes its 


selenium 
roentgen-ray exposure. Phe selenium cell is 
connected to a ealvanometet at the ends of 
a Wheatstone bridge. The 
instrument is calibrated in 4 
It is stated that 60 to 7-o F of untiltered. 
medium soltt radiation corresponds to al 
erythema dose. For 
number of 1 


scale Ol Ne 


minute. 


filtered radiation the 
units will be much highei 
Several careful investigations have show: 
beyond doubt that the selentum cell is not 
constant but shows stens of fatigue, and 
variations in the readings of 27 
have been recorded. \ model IS Salad 


to permit the correction of this error. 


per cent 


new 


}. The e Unit. Friedrich and Kr 
introduced the electrostatic unit (e) into 
dosimetry, based on the measuring of 


ionization in air. All Investigations Vere 
done with the well-known Friedrich tonto- 
quantimeter which has a small horn cham- 


ber supposed to be independent ot the 
P| 


wave length between 130 and 200 k \ 
similar unit had been suggested by Szillard 


who based his measurements on the mega- 
megaion. It may be mentioned here that 
ionization measurements — are 
methods as they record the order of magni- 
tude of a secondary etfect. No practica 
method has been found so far to measur 
roentgen-ray energy directly. Recent inves- 
tigations which will be discussed later 
have proved that the relation of the e unit 
to the biological ervthema dose as advance 
by Friedrich and Krénig in 1918 must be 
corrected. Duane 
static unit (E) as a unit of radiation inten- 
sitv. The dosage would be equal to tl 
number of E times the duration of expo- 
sure in seconds. 

The best definition has been given by 
Behnken who defines his unit as follow 
the absolute unit of a 


Indirect 


suggested the electro- 


roentgen-ray dose 
will be given by that roentgen-ray energ\ 
producing in 1 c.c. of air (18° 
pressure) such a conductivity 
amount of electricity. measured under 
saturation current ts one electrostatic unit. 
It is necessary that all secondary electrons 
be measured and no secondary radiation 
from the wall of the chamber shall reach the 


mi 


that the 


electrometer. This unit has been called 
one roentgen (R). The so-called French 
roentgen unit R (Solomon) differs some- 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 


AND NEWS 


ITEMS 


Items for this column solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES? 


Unirep STaTes OF AMERICA 


AMERICAN ROENTGEN RAY SOCIETY 


Secretary, Dr. “harles L. Martin, Dallas, Texas. 
Twenty-eighth annual meeting, Montreal, Can., Sept. 
20-23, 1927. 
SECTION ON RADIOLOGY, AMERICAN 
MEDICAL ASSOCIATION 


Secretary, Dr. Fred M. Hodges, 801 West Grace S 
Richmond, Va. 
Annual meeting, Washington, D.C., May 16-20, 1927. 


RADIOLOGICAL SOCIETY OF NORTH AMERICA 

Secretary, Dr. Robert J. May, St. Luke’s Hospital, 
Cleveland, Ohio. 

RADIOLOGICAL SECTION, SOL 
CAL ASSOCIATION 
Secretary, Dr. E. C. Samuel, New Orleans, La. 

Annual meeting, Mlemphis, Tenn., Nov. 14-1 

BUFFALO RADIOLOGICAL SOCIETY 
Secretarv-Treasurer, Dr. Jose ph S. Gian-Franceschi, 

610 Niagara St. 

Meets second Monday of each month except during 
the summer months, the 
selected by the host. 

CHICAGO ROENTGEN SOCIETY 
Secretary, Dr. R. A. Arens, Michael Reese Hospital 

Meets monthly on second Thursday from October to May 
except during month of December) at Virginia 
Hotel. Dinner at 6 P.M., scientific session at 8 P.M. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. James H. West, 8314 Euclid Ave 

Meetings are held at 6 o’clock at the University Club, 
on the fourth Monday evening of each month from 
September to April, inclusive. 

DETROIT ROENTGEN RAY 

SOCIETY 
Secretary, Dr. Henry L. U!brich, 1130 E. Grand Blvd. 

Meets monthly on second Friday from October to 
May, at Wayne County Medical Society Building 

CENTRAL ILLINOIS RADIOLOGICAL SOCIETY 
Secretary, Dr. H. C. Karther, Decatur, Illinois. 

Regular meetings held quarterly. 

NEW ENGLAND ROENTGEN RAY SOCIETY 
Secretary, Dr. M. C. Sosman, Peter Bent Brigham 

Hospit il, Boston, Mass. 

Meets monthly on third 
Library. 

NEW YORK ROENTGEN SOCIETY 
Dr. W. W. Belden, 8 West 16th St. 

Meets monthly on second Monday, New York Academy 
of Medicine. 


t 
Les 


THERN MEDI- 


7, 


place otf meeting to be 


AND RADIUM 


Friday, Boston Medical 


CENTRAI NEW YORK ROENTGEN RAY 
SOCIETY 

Secretary, Dr. D. S. Childs, 316 Gurney Bldg., 

Syracuse, N. Y. Three meetings a year—April, 


August ind November. 
PACIFIC COAST ROENTGEN RAY SOCIETY 
Secretary, Dr. Harold B. Thompson, Seattle, Wash. 
Two meetings a year. 


tari¢ ot socirette not here listed are re 


i 
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ROENTGEN RAY 
PENNSYLVANIA 
Secretary, Dr. \\ Retley, ¢ le irfield, nna 
[wo meetings a year, April and October 
PHILADELPHIA ROENTGEN RAY SOCIETY 
Secretary, Dr. Eugene Pendergrass, Universit 
Pennsylvania, Philadelphia. 
Meets monthly on first Thursday evening, P: 
vania Hospital. 
ROCHIESTER ROENTGEN 
CHESTER, N. Y. 
Secretary, Dr. S. C. Davidson, Highland Hospit 
Meets monthly on the first Friday evening at 7 
the Rocheste r Medical Association Bu Iding 
ST. LOUIS ROENTGEN CLUB 
Secretary- Treasurer, Dr. R. Sante, Met 
Building. 


SOCIETY CENTRAI 


RAY SOCIETY, RO 


+ 


\leets first week of each month. Time ind place 
meetings designated by president. 

TENAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Davis Spangler, Dallas, Texas 


BririsH Empiri 


BRITISH RONTGEN SOCIETY 
Meets on the first Tuesday of each month from N 


ber to June inclusive, at 8.15 P.M., at the British 
Institute ot Radiology, 32 Welbeck tu | I 
W. I. 


BRITISH 


Secretar 


INSTITUTE OF RADIOLOGY 
Dr. John Muir, 32 Welbeck | 


W.1. 
Meets at 32 Welbeck St., but regular dates and tir 
meeting have not yet been arranged. 
ELECTRO-THERAPEUTIC SECTION OF THI 


ROYAL SOCIETY OF MEDICINI 
TO MEDICAL MEMBERS) 
Meets on the third Friday of each month during 
winter at 8.30 P.M. at the Royal Society of Med 
cine, 1 Wimpole St., London, W. 1. 
RADIOLOGICAL SECTION, AUSTRAI 
MEDICAL CONGRESS 


CONFINED 


ASIAN 


Secretarv, Dr. C. A. Anderson, The H 
Dunedin. 
Meets at Dunedin, New Zealand, during Feb 
1927. 
RADIOLOGICAL SECTION OF THE VICTORIAN 
BRANCH OF THE BRITISHL MEDICAL ASSO 


CIATION 
Secretary, Dr. Colin Macdonald, Lister H 
Collins St., Melbourne, Australia, 
Meets monthly at Melbourne during the nte 
CANADIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. E. €C. Brooks, Montreal. 
RADIOLOGICAL SECTION, NEW _ ZI 
BRITISH MEDICAL ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Chr 
church. 
Meets annually. 


ALAND 


1 to send the nece ary intormation to the e¢ tor. 


Vor. XVII Society Proceec Ings, ( 


CONTINI ra 


BELGIAN SOCIETY OF ROENTGENOLOG\ 
oecretary, Lr Be ne, Ave! nue ck Allie 
Louvain (Belgium). 
Meets monthly on second 


Brusse ls, the imi 


ASSOCIATION OF GERMAN 
GISTS AND RADIOLOGISTS 
SLOVAKIA 
Secretary, Dr. Walter 

Prag, 11/52. 
YUTCH SOCIETY 
ROENTGENOLOGY 

Holds two meeting vi 
Spring, and one in the | 

SOCIETA ITALIANA RADIOLOGIA MEDICA 
Secretary, Professor M. Ponzio, | 

Torino 


ROPI 


t d’Egmonds Palace 
nertime 

ROENTGENOLO 
IN CZECHO 


pt il 


ELECTROLOGY Ar 


niversity of | 


ALL-RUSSIAN ROENTGEN RAY ASSOCIATIO? 
LENINGRAD, USSR the State Institut 
Roentgenolos nd Rad oy, 6 Roentgen St 
Secretaries, Drs S. A. R 

Meet nu 

Fifth Annu Vlecting Kiev, Uk ne, M 


LENINGRAD ROENTGEN RAY 
secret L) as. A 


Meets mont the first Monday at 8 
State Institute of Roentg: d R 


enineorad 


MOSCOW ROENTGEN RAY SOCIETY 
Secretark L. L. Holst, A. W. S 

S. T. Konobejevsl 
Meets mont she { t Mond t 


ROENTGEN SOCII 


SC ANDINAVIAN PIES 
The Scandinavian roentgen societies have { 
joint association called the Northern Assoc 
Medical Radiology, meeting every second y« c 
ditferent intries Delongings te the Assox 
Each ft the follow £ cietle meets ever 
month exce the s 
SOCIET D \ DI 


SOCIETY OF MEDICAI <ADIOL OFC VAY 


Meets in Os 


SOCIETY Of} 


Meets in ¢ venhagen. 
SOCIETY OF MEDICAL RAD {LAND 
Meets in Helsingfors. 

VIENNA SOCIETY OI 


Secretary, Profe 
eral H vital. 


ROENTGENOLOG‘ 


PHE PHILADELPHIA ROENTGI 


RAY SOCIETY 


The Philadelphia Roe ntgen Ray society 
held its regular Octobe 
day evening, October, 
Pennsylvania Hospital. lhe 
called to order at eight-thirty. 
tific program tor 


meeting on Thurs- 
IQ20, at the 
meeting was 
The scien- 


the evening was a Syn 


respondence ind News Items LOQ 
sium on Pyorrhea Alveolaris Peri- 
apical Infection: Clinical Aspect, William A. 
Jaquette, D.p.s.;P athologi il Aspec 
\ppleton, Jt. Roentgenologica 
As] pect, Leroy M. Ennis, p.p.s.; Surgical 
Aspect, Robert H. Ivy, M.p., p.p.s. These 


papers were discussed by Dr. Richard A. 
Kern, from the medical standpoint, and 
D\ Dr. Henry K. Pancoast from the 
roentgenological Stal 

The meeting was well attended and 
everyone present realized more that ever 


the Importance of this great branch of 


roentgenology 
lhe 
form. 


papers presented follow in abridged 


Eugene P. 


secretary 


SYMIPOSIUNME ON PYORRHEA 
LARIS AND PERIAPICIAL INFE¢ 


CLINICAL ASPECT 


ALVEO- 
PION 


BY WILLIAM A, LOL ETTI D.D.S 
Dent Stry\ should veiconie evel opportu- 
t to exchange tho sts t the members 
of the Roentgen Rav Society, ere our 
itual Interest meets, al tis a great pleasure 
lor m¢ to speak lor n ( ssoci- 
ted with such met \pplet and 
S 

| sha hope to pring to this discussion {to 

ir consid tion, the entist S propien ind 

sure ou ) ding 
ot ot the loc t ( also 
the relation of suc tissues ( t ind 

sease, to the 

lear n the use of the s ent the 
orKers n rat standal t exposures covering 
the entire mouth. 7] : S ot en Che 
roots of the teeth o place are plane. 
| study of the teeth is at esirable, the 
est result obtainable is oul m, and experience 
roves that thirteen exposures shou ve the 

I m, Seve lor t pe six for 
the lowe! 

W ill know the a t Ol! King det iiled 
ictures of the uppel ars, but the upper 
na lower canines aiso presen opstactes. lo 
yest reproduce the upper canines, it would 
seem worth while focusing on each alone, for 
n many instances when toot] cent Is 


Included, one or the othe S distorted. Che 


indible being narrow, the canine is shown 
clearly neither witl the incisors nor with 
the premolars, but very frequently the canine, 
lateral and central incisors may ve included 


Meet St 
Meet t t | t 
to J 
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first on one side in one exposure, then the same 
three grouped on the other side. 

The number of exposures for the examina- 
tion of a complete denture has been mentioned. 
The same number should be made for an 
edentulous or partly edentulous mouth. Only 
the past week, | received from the roentgen 
department of one of our large hospitals, a 
set of dental films in which but seven exposures 
were used. Because a number of teeth were 
missing, It was assumed that a study of those 
areas Was not necessary, vet a further examina- 
tion revealed root fragments entirel\ 
embedded. The patient had, for vears, worn 
a partial dental plate supplying the missing 
teeth. 

One of the most conspicuous 
have 


“cures” | 
ever just such a one. The 
had artificial teeth for tifteen 
There was a paintul arthritis growing 
progressively worse, which entirely disappeared 
following the removal of a root fragment with 
the treatment of the socket. 

Alter a good set of dental roentgenograms 
are had, their interpretation is the critical 
part ol our responsibility . Dentists have largely 
come to believe this cannot be done in the 
absence of the clinical picture. If the evidence 
gathered be divided in two parts, that had 
from the dental films and that had by clinical 
study, the latter is by far the more important. 

Very often a patient presents himself to 
the dentist bringing a set of dental films and 
atreport that he has pyorrhea. This disturbs 
the patient feels authority has 
spoken. It may be true, but it also may be a 
mistake, for many mouths present an atrophy 
of alveolar process and gingival tissues with 
no other evidence of pathological change. 
Phis may be a senile atrophy or one due to 
trauma. 

When we consider that the force of occlusion 
may 


noted, Was 
woman worn 


vears, 


beca use he 


be measured in pounds pressure from 
150 to 250 pounds, and that the loss of teeth 
or the uneven wear may bring excessive stress 
on the 
pressure 


remaining ones, it Is no wonder a 
atrophy develops resultant 
absorption ol bone. In some cases, We see 
teeth having lost one half or more of their 
support still functioning 
health. 

Here we may introduce the question, “Are 
we to extract all teeth which deviate from their 
maximum vigor?” Some extremists say ves, 
but it would seem the safe position is between 
the extremes. When a frank effort is being 
made to search for all factors contributing 
toward a local or general pathological change, 
teeth even under suspicion must sometimes 


with 


and in apparent 


be surrendered, but we will always Oppose the 
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ruthless destruction of dentures just because 
teeth are easier to remove than tonsils, gall- 
bladder or a section of the colon. Bec tuse OUT 
patient probably desires to his teeth, 
chietly for appearance, the physician and 
dentist must not overlook the fact that thes« 
teeth of importance, and their 
conservation is demanded primarily that they 
may function with the organism as a w 
\ physician cannot know just how 


save 
are 


organs 


hard it is 


for the patient to lose his teeth, unless he, 
himself, happens to be the patient, and then 
sometimes, for specious reasons, he decides 


it is right to keep them. 
There is little disagreement in the 


lor 
removal of the tooth about the root apex of 
which there is a manifestly radiolucent area, 
Dut from such eranulomatous tissuc or cyst 


contents, It may be impossible to obt 


positive culture. The real difference of opinior 
centers around those individual teet! Out 
the apices of which there may be nothing 
more than a very slight thickening of the per 

dental membrane or a lessened calcitication 


of the lamina dura. Suspicion is sometimes 
drawn to a tooth for no other reason except 
that it has a root canal filling which is opaque 
Had the canal been tilled with a translucent 
material, no attention would have been draw: 
to It. 

In the treatment of patients with = sucl 
teeth, it is most desirable that the phys cian 
and dentist exchange views so that both may 
know fully the underlying relationship. For 
patients otherwise In good health, it may ly 
the best course to keep such a tooth un 
observation. If, however, the physician has 
evidence that any possible oral sepsis may 
complicate the disorder, the dentist 
know it, so he may act accordingly. 

Should all teeth be extracted 
positive roentgenographically, there still may 
be teeth which require further in 
\ dental 


may 


should 
which are 


vestigation. 
drained through a_ fistula 
not the slightest evidence on the 
dental film, even though it be sharply detined. 
his is likewise true in the upper teeth draining 
into the maxillary sinus. Acute pulpitis makes 
no record roentgenographically. 

In addition to those mentioned, we encount 
teeth with putrescent pulps completely lique- 
fied, about which the peridental membrane 
or limina dura shows no evidence of change. 
Hopewell-Smith in “The Normal and Patho- 
Histology of the Mouth” states: “In 
every case of dental caries there are 
certain morbid processes found in connection 
with the dental pulp.” If we are to demand a 
mouth free from all suspicion of infection, 
we must remove most teeth at a very early age. 
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e greatest 
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structure and this proces Ve rect ( | empha- 
sis from Gottlieb of Vient t ther too 
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t! Lhe tissuc¢ ossibly 
( ) the owner the yithelan- 
tz.’ fall away from the necl root of the 
OO [he result S ) Ket stagnae- 
tion of s nd : 3, con- 
tio! favoring the ep t Ol tartatl and 
the multiplication « yarasites cn are 
VAVS present n the outl mation 
ot the soft gum tissues | Vs, pus accumulates 
! the destruction ot the bone stened. 
The histopatholog charac- 
terized D\ a trop ) ( the veolus 
yy osteoclasts and teresis: videning 
of the peridontal me I ( te puru- 
ent inflammation of the tissuc 
Periapical infection re ts sol r almost 
SOLE Irom dent caries re ting in the inflam- 
tio! nd death ot the the passage 
actel n YOSIt yroducts 
through the toran to the pe region. 
| Cute eC] pic there ppears 
te ec no distinct e roentgeno ( change. 


co tions, the el TISS 
LOT] Ol CHronic¢ yr ( t ( 
e histology ol the ¢ ( 
STALE S, CXcent hn one ) 
I nulation tissuc¢ 
On The tl t ts ¢ 
organ persist In the pe 1 
These rests re et 
to proliferate and ¢ t 
tissue one or more epithe 
times, the center of thes« sses 
fied and L t rime 
rises the ordinary dent ( 
quently in this gran t tiss 


treated 
es react In the 
mation. 


tissues in this 
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thre enamel- 
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es stimulated 
e granulation 
masses. Some- 
vecomes lique- 
In this wav 
st. Not intre- 


ISO find 
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one or more small areas of polymorphonucleat 
neutrophils which represent the acute exacer- 
bations known to mark the course ol peri- 
apical infection. The proliferation of fibrous 
tissue and capillaries results in a loss of bone 
which is roentgenologically recognizable. Not 
infrequently these inflammatory new growths 
are rather sharply demarcated trom the bone 
by a capsule of the fibrous tissue. 


ROENTGENOLOGICAL ASPECI 


BY LEROY M. ENNIS, D.D.S. 


The correct interpretation of dental and 
oral accomplishment 
that should 
It should be considered a requisite otf modern 
There are many members ot 
our profession today who think that interpre- 
tation of these roentgenograms Is an extremely 
simple matter. This erroneous tdea is doubtless 
the cause of the needless extraction of many 
useful teeth. Therefore, careful study and judg- 
ment must at all times be exercised. 

lo acquire an accurate knowledge of the 
anatomy and physiology of the structures 
involved is the first toward a 
interpretation. The second step is to become 
familiar with their roentgenographic appear- 
ance under normal conditions; otherwise, it 
recognize any pathologi 
condition unless it is obvious. 


lhe 


grams 


roentgenograms Is) an 


ever\ roentgenologist possess. 


roentgenology. 


step correct 


IS ImpossiDie to 


essential requirements olf roentgeno- 
an aid in diagnosis may 
the 


extraoral and intraoral. The first, or extraoral, 


to be used as 


be brietly considered under two classes 
covers the grosser lesions, such as fractures 
of the manillae, impacted or unerupted teeth, 
large cysts, odontomas and foreign bodies. 
The second class, or intraoral, covers those cases 
in which individual teeth with their investing 
tissues are under examination. It is extremely, 
important that the periodontal 
and the alveolar bone surrounding the roots, 
both marginally and apically, be shown to the 
best The 
characteristic appearance when properly roent- 
genographed, owing to its anatomic structure 


membrane 


advantage. alveolar process has a 


and chemical composition. It has a Spongy 
appearance due to the irregularity of the 
cancellations. The spaces that constitute 


spongy bone are irregular in shape and size, 
as the lamellae are arranged in an trregular 
manner. [The groups of lamellae form strands 
of bone tissue which unite, thus forming irregu- 
lar shaped cavities. Therefore, in a roentgeno- 
gram of normal spongy bone, we see irregular 
dark areas (no two being alike) surrounded 
by fine white lines. 
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When the 


influences, the cancellations lose their clear-cut 


bone is subjected to injuriou 
borders and become smaller and ( loser togethe! 
Whenever cancellated structure tends to be 
regular, ill-defined and 
the suspicion of a pathologi 
entirely justified. 

As the presence of calcium salts in the bone 
tends to the the 
any this factor will make itse 
apparent on the photographic negative 
area of greater density or a lighter s!| OV 
\ decrease in the normal amount of « 
salts will show an 
darker shadow. Around the individual teet! 
there are two structures that 
teristic roentgenographic 
should be 


come homoge CO 


conait 


obstruct passage ol 


increase of 


area of lesser density o1 


have a Ci 

appearance 

studied carelully 


very Wwhel 


pathologic condition is suspected; the perio- 


dontal membrane, which shows in the roent 
genogram as a tine dark line surrounding the 
roots of the teeth, and the lamina dura, s! 
in the roentgenogram as a fine white ne 
between the periodontal membrane and_ the 
cancellated bone. 

It the pathologic process has its origin wit 
the tooth, the first structure to show a devia- 


tion from the normal in the roentgeno 
s the periodontal membrane, which 
thickened at the point of irritation. [If the 


DCCOMICS 


pathologic condition continues to progr 
hypertrophy of the periodontal membran 
continues, causing pressure on the 

dura, which ts finally broken at the point 


irritation. With the changes in nutrition that 


accompany a progressive inflammatory proc 
there is a decrease of calcium salts in. the 
idjacent alveolar bone, which lessens the 
resistance to the passage of the ravs, « 


the photographic emulsion to be more 1 


affected and showing on the negative 
darkened area. 
| | | | 4 
n many cases, we tind a thickening oO ( 
pe riodontal membrane ts due to such conditior 


as occlusal traumatism, pressure or chemi 

influences. We must bear in mind that infectior 
and inflammation are not 
mous, and that the clinical facts and case histor 
are very important factors in roentgenographi 


diagnosis. 


necessarily svnony- 


[here are in general two tvpes of lesions 
which examination by the use of the roentger 
ray is an aid to diagnosis and prognosis: 
lesions involving the periapical region of the 
tooth, dependent on infection following deat 
of the pulp, and (2) lesions involving the 
investing tissues of the teeth, the periodont 


membrane and the alveolar process, 


dependent on death of the dental pulp, bu 
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obliteration of the cavity by organization of 
In larger evsts, alter shelling out 
it is olten possible to lengthen the 


flap and turn it in, thus practically tilling the 


blood clot. 


the | ning, 


cvst cavity with soft tissue. 

Impacted teeth have been blamed for many 
bodily ls. It is our opinion that. entirel\ 
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Impacted teeth 
infection. They 


unerupted 
ol 


are Ve! 


seats may be 


for reflex disturbances of various. sort 


+ 


the absence of general or local dist 

tis believed better to let Impacted tec 

since operations for removal Ire 


ittended by serious consequences 


Fifth 


Subscribers io THE AMERICAN JOURNAL OF ROENTGENOLOGY AND Rapium THERAPY 
visiting New York City, are invited to make the office of THE JouRNAL 
New York) their headquarters. Mail, packages or bundles may be addressed in our care. Hotel 
reservations will gladly be made for those advising us in advance; kindly notify us in detail as 
to requirements and prices. List of operations in New York hospitals on file in our office daily. 


Ave? ue, 


DEPARTMENT OF TECHNIQUE 


Department Editor: Davin R. Bi 
Ta this department well be gubliched fron: tis 


SOMITE PROPE| 


BY FR 
LASUREMENTS of the 
shed ) ( \\ ( 
tec! que Ol ract 
Sime tt eC lO ce ) titat 
con ) | ) 
( ( ) er 
compare the Ct | 
¢ tl 
metho the ( 
Not ) Cl 1 ) thie 
the ¢ t tne ) 
( ( 
roport thie 
Tez { tte 
raphy the lowe 
CXDOSUT« ( Lhe ( 
nt ( Cl 
nt ( CIC 
the en SLO] 
ar (); the tne 
CX DOSUTr¢ mace tl roe Coe 
toe of the CUrVe ecomes Nn 
pronounced ind exte ads to Mud 
densit. betore the straight 
is reached. kor a complete 
roentven-ra\ ind wh t¢ ioht Sel 
the reader is referred to recent 
Wilsey ind Pritch 


M.D., Pennsylvania Hospital, Philadelphia, 


1° matenal 1 
d idferidi 1 


ENS 


INTENSIFYING SCI 
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+ | 
I res using scree ( is the 
( Lhe roentve ra tne ) 1 
t from. the te | ( screen. 


redom ites. therel &xpeci 

the ensitometrih ed with 

| SCTEE 1 ( most 

those obt ht, 

) OF t t rescent 

I t ) { roent- 

- Tin | Is 

1 ) ) correct t he rves to 

Ot comm ( tor tensli- 

SCTE ( ravs 

Clu ) CN DO- 

Ire ere made LISION, 

ted ) ( ( The 

entgen equipment te itor- 

tvpe Coolidge tube, target, 

d operated at ( MO VOItTS 

( lhe { ment ent ited 

( Ol Io cm 

cre ( er the 

SCcTet which care- 

t ( treed of ist ssette 
the ( ) ced ()] ) vehind 
( rve sneet oO! 1 which 
l, S supported verti hol cm 
diameter was the the 

at tne are sheet By nie | port, the 
tne cassette could ( ( nemeg 

( re litterent portions ( ( the 
( ypening. SIx exposure ere made each 
) SUrlp and the capactit ssette was 
three strips, nter e\ sures for 

t each oading lhe expe ires ere ried 

DV changing the time gd Dv « the 
-| ( O- distance Irom target to titm, yp ne the 


4ggestior mer ? ynique. 
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inverse square law. In order to eliminate 
etlects due to absorption of long wave 
length roentgen rays by the atmosphere, 
an aluminum filter 0.6 mm. thick was 
placed immediately in front of the tube, 
and another mm. in thickness was 
placed directly in front of the opening in 
the lead sheet. Possible fogging due to 
secondary rays entering through the back 
of the cassette was prevented by lining the 


0.9 


Sw indells 


without any agitation. After development 
the films were quickly rinsed and immersed 
in hy po for at least twice the time required 
to remove all visible traces of unexposed 
emulsion. They were then washed in cold 
running water and dried in a dust-tree 
atmosphere. This procedure is similar to 
the usual commercial practice. 

Che density measurements were made o1 
a Martens-Maximovitch densitometer. Fo: 


3. 
af 
2 
@ 
3 
& 
$/ 2 
~ 
a x 
1.0 4 
0.0 
‘90 0.0 1.0 2.0 
Loe Exposure 
Fic. Be 
back cover with several thicknesses of 


lead foil. The distance from target to film 
could be varied from 0.25 to 4 meters. The 
exposures were made at 3 milliamperes 
and expressed as milliampere-seconds per 
meter. 

The development was carried out by 
suspending the strips of film in cylinders 
containing about 800 ml. of elon-hydro- 
quinone developer with potassium bromide 
as used in roentgen practice. The developer 
was freshly prepared each day from the 
same lot of chemicals. The cylinders were 
contained in a water bath held at 65°r. 
The films were developed for five minutes 


corrections were applied by determinin: 
the density of the unexposed portions of 
the strips, and subtracting this value from 
the measured density. More accurate 
methods of evaluating the foe corre« 
have been proposed, but it was believed 
that the general accuracy of the results 
did not warrant such refinements. 

The density measurements, corrected 
for fog, are given in Table 1, and shown 
graphically in Figure 1. 


+1 


Each value repre- 


sents a mean of at least three determina- 
tions. It will be noticed immediately that 
the toe of the curve for roentgen rays alone 
extends up to a density of 1.2. This means 


Some Properties of 


that only above 1.2 density Is the cde 


of the negative i 


ersely proportt to 
the log of the exposure, which is the condi- 
\\ 
tion required ite) pertect negative. When 
screens are used the slope econ n- 
Stant it density Ol As the 
WOrkKIN: range Of densities obta ( 
correct exposed roentvenogran 0.3 
2.0 the ranve of the 
LUS¢ roe tve! One 15 
20 + 4 
/ 
} 
YY 
a aK 
Y 10 wy + 
QC 1.0 2.0 
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| 
er cent of the tot eens 
re used 1 creased 1 
cent of the tota QO! 
\ 
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| 
\ 
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) 
) 
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Che slope of these curves determines the 
contrast. W here the slope IS slicht, roe 
Variation in exposure produces ONIV a 
small ¢ hange In density, and a flat nes tive 
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IS the result. W he re tne slope IS steep, a 


small change In exposure 


results In a come 
paratively large change in density and a 


contrasty negative S obtarnec lhe slope 
particular 


develop- 


Or contrast Is depend t on the 
emulsion used and ot the extent « 


ment. It Will De noted that the curves for 


the two types of creen Nave 


pproximately 


equal slopes throughout. and are, 1n tact, 
superposable by multiplying the exposures 
10.07 ] 
4\ SCREEN A 
« 
“SCREEN Bl 
< CONE 
u 60- ‘a + 7 + + — 
” 
2 
| 
00 LO 2.0 
DENsiTY 
Ot one DV a const | 2 we 
have the slope or contr ist plotted as a 
lunction of the qaensity. It WI be seen 


that at the hichet densities the re Is slightly 


more contrast obtained with roentgen 


rays 
one, but throughout irge part of the 
range and especially it the very low 
densities greater cont St IS Obt ined with 
screens The aver e slope hroughout 
the range of densities [From 0.2 tO 2:0 IS 
out 1.7 where tensil ne screens are 
ised, and I.4 for roentge ! S one. 
(he most important property of inten- 
fying SCrFeens IS thet b to reduce 
the time of exposure Wen celine the 
ntensification factor of scree! or pair 
Of screens is the el ) vhich the 
exposure with roentgen ravs one must 
divided to get the exposure necessary 
to produce the Same densit with the 


SsCreen. The Ves permit a 
calculation of the va les of the intensilica- 


factor. 


LLOTI 


For 1 series of ce sities the 
of the ex read off, 
and their differences trom the logarithms 
exposures tor roent- 
gen rays alone gives the logarithm of the 
intensification 


logarithm OSI 


re 
ot the corresponding 


factor. This calculation 1s 
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shown in Table 1. In Figure 3 we have a 
curve showing the intensification 
function of the density. It 


as oa 


appears to 


reach a maximum at about 1.2 density 
units. 
TABLE 
ATIO OF INTENSIFICATION FACTOR 
Log Int. 
| Int Fact 
| ictol 

O.4 0.90 006 0.23 o.67 |' 6.02 1.68 
06 ». 24 0.4 oO. go 0.73 5-3 
1.0 I 0.45 Og O.S2 
I 0.50 1.00 0.53 oO Oo f) f 
1.4 0.68 0.84 0.383 o.7 ( 


The ratio of the speeds ot two screens 

may be readily 
CNXNDOSUTC, 


ascertained from a 
with the film 
between pairs ot the two screens placed 


SING 
made placed 
side by side, provided the slope of the 
curve for the film Is known and both values 
ot the fall the straight 
portion of the curve. The film is giver 


density on line 
the standard development and the densiti S 
are read. If D 
the first 
factor, 


be the density obtained with 
and S, its 


ind S..the corresponding 


screen 


ind 


Intensification 


Frank E. Swindells 


quantities for the second screen, and - 
the slope of the straightline portion of the 
curves, then the equation 


S> I 
log 
tollows by the application ol SIM 


veometry. The advantages of this method 

are that the slope has only tobe determined 
for emulsion, and 

exposure, Whose value need not be accur- 


once each ONLY rie 
ately controlled, need be made. 

In summarizing, we may list the follow- 
Ing properties of tntensifving screens: 

Phe, better 


roentgenograms to be obtained, due to the 


enable proportions 


more uniform contrast resulting trom the 
use. 

hey improve the contrast espec 
n the lower densities. 

speed appears to be a 


the density of the roentgenogran 


reaches a maximum vaiue at 1 dens 
of about 1.2. 
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A SIMPLE SAFETY DEVICE FOR WATER COOLED DEEP 
TUBES 
BY ERNST A. POHLE, M.D. 


of Michigan Medical S« 


QING E installing a water cooled Coolidge One other factor must 


considered, 
tube of 200 kv., 25 Ma. IN Our deep that is, the assurance of intact fuses In the 
therap\ WO! k. the human equatio! vhicl 


alwavs enters when operating such t — 
has caused the IOSS OF two tubes. \ y y 
most other installations, there was epar- 
ate switch to turn on the water pump. |: 
our case, the operator forgot to close this 
switch ind, untortut itelyv, the satet Ce 
the 3) mp to Tung Ol t the 
time; the result was a punctured t ( 
Lhe writer has theretore attem ( 
eliminate this rISK fat DOSSIDIK« y 
very sim le Ot the circult, s 
indeed that INV ¢ 
it himself. The motor Ol our pump Velley- 
mod IS nected direct 
220 A. ne switch with two | 
the v ypens closes this cur 
from the tl ( We ( ( 
( C4 ( - 
SWItCI ( CC here ) A 
VO ( ( ( 
t¢ | | thre ) \\ 
the Co ( 
Same ne the Dp ) 1.P S 


emeters and signal light (S.L.) in right corn 
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motor pump circuit. An ordinary small 
signal light was connected to the terminals 
of the water pump motor in the engine 
room and attached to the wall at the edge 
of the window behind which the milliam- 
peremeters are installed Fig. 2). As long 
as the power reaches the motor terminals 


the light will burn. The operator cannot 
help seeing it as it ts in the field of visior 


A. Pohle 
with the milliamperemeters. The small 
metal box in which the signal light 
placed must be well grounded. 

This device has been working 


satisfactorily now tor over three mo 
and we feel much sater in running the t 
at a high milllamperage as tts life 
endangered 


by an 
on the pump h. 


oversight mn tut 
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This matter could of course have been settled 
had a pvelogram been taken; and the real 
difficulty is to encourage a suflicient doubt in 
the observer's mind to have this measure 
carried out. 


The above conclusions are based on a study 
of 43 cases that have come under the cbserva- 
tion of the author. Hypernephroma was ten 
times more common in males than in females 
(39 men, 4 women). The condition is rare 
before the age of thirty but it is common after 
the fourth decade. In only one instance were 
both kidneys involved. Of the 37 cases treated 
by operation 33 showed hematuria as a symp- 
tom, 27 pain and 27 palpable mass in the loin. 
There were 5 deaths due to operation, while in 
5 other cases no attempt was made to remove 
the kidney owing to the presence of metastases. 
The non-operated cases all died. Some of the 
operative cases have done well but the number 
has been rather small. The discouraging results 
point to the necessity for catching this condi- 
tion early, which can be done only if 
will be paid to It. 


attention 


Dyrorr, Rupotr. “Contrastol,”” a new con- 
trast material for the delineation of cavities 
of small caliber. Deutsche med. Webnscbhr., 
March 5, 1926, lit, 397-390. 


The iodine in lipiodol is not nearly so firmly 
fixed as Is assumed. 
instance, by the 
during the 


This todine is released, for 
action of gastric juice and also 
process of resorption from. the 
peritoneum. Apart from the danger of iodine 
intoxication, there 1s also the possibility that 
the irritation produced by the iodine 


upon 
mucous and serous surfaces may be such 


is to 
cause subsequent adhesions. 

The author has sought another compound 
containing bromine which ts less easily decom- 
posed, and he ‘““contrastol”” for this 
purpose. Nothing further is stated as to the 
composition of this material except that it is 
an oily substance containing bromine which ts 
not liberated even by heating up to 170°. This 
perlect stertlizabilitv. No 
bromine is liberated from the material by the 
action of acid or alkali within physiological 
limits. Animals have tolerated relatively large 
injections of this substance without injurv. 
Its employment in humans has thus far shown 
no toxic sequelae. Operative inspection of a 
previously injected area disclosed not the least 
signs of irritation from the ‘“‘contrastol.” 
Bromine begins to be excreted through the 
urine only when large accumulations of the 
material are produced in the body. 
tion is at a relatively low level and suggests 
the use of the material for continual, 
bromine medication. The oil depots are demon- 


suggests 


assurance ot 


This excre- 


slow 


Roentgen 


and Radium Literature 


strable roentgenologically weeks or months 
after the injection. 

This contrast material has been employed to 
demonstrate the patency of the fallopian tubes 
It was introduced dr into the uterine 
cavity without the employment of pressure 
until the first uterine contraction 
This contraction ejected the material from the 
mouth of the uterus, but at the same time 
small portion entered the open tubes, 
demonstrated by roentgenograms. This 
cedure has certain diagnostic value In quest .) 
of sterility, permits the location of a stenosis 
and a visualization of alteration in shape of the 
tubes tn the case where there is communication. 
\loreover, the various types of tumor occurring 
in the genital 
outlined to 


IPWISe 


occurred, 


as Was 


pDro- 


adnexa can be distinguished and 
extent by the use of this 
material in cases where the mere palpation o1 


simpler procedures are unsuccessful. 


some 


It is suggested that this material can serve 


as a carrier for medication. thes 
peutic applic: ition Is Its use 1 demonstra g 
the effects of uterine tonics testing 
capacity and sensitivity of the uterus with 
the oil in place. By the use of this material the 
author has demonstrated for the first time 


that there exists a natural peristalsis in the 


fallopian tubes. This peristalsis is very sluggish 
during the intermenstruum, but becomes 
greatly accelerated shortly before beginning 
menstruation. The uterine capacity also has 
evelic variation. During pregnancy there 


the uterine musculature which 
is in distinct contrast to the eee 
70 es a tumor o 


dec _ atony of 


‘foreign body is preset he 
demonstrated the patenc 
the tubes during the first months of pregnanc 
“Contrastol”” ts 
delineation of the 
outlining of the 


useful also in the partial 
male genital 
bronchial 


Passages; ( 


tree, cavities, and 


other applications in pulmonary diagnosis; in 
gastrointestinal diagnosis it 1s especially useful 
in showing the finer changes; for outlin ing the 
urinary passages; for the cerebrospinal « 


for intraabdominal and the 
demonstration of 
found to be unusually valuable for 
of blood and lymph vessels in 
preparations. In all of the 
“contrastol”’ 


organ 


fistulas. The substance 
injection 
anatomic 

applications 
was compared with lipiodol and 
found to give the same depth of shadow while 
at the same time 


advantages. 


Cc 


| 


possessing greater linical 


gallbladder-duodenum 
Fortschr. a. d. 
1925, XXXII, Q44-949. 

We know today that cholecystitis may occur 
without the also that 


Haviicek, Hans. The 
fistula in the roentgenogram. 
Geb. d. Réntgenstrablen, 


of stones and 


presence 
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126 International 
the stomach; nor, on the other hand, does 

Wassermann reaction the 
stomach The 
presence of a palpable tumor, absence of free 


positive prove 


speciiic nature ol a lesion. 
weight, unless 
accompanied by unquestionable roentgen ap- 
Ol should 


a final diagnosis of carcinoma of the 


hydrochloric acid, and loss of 


pearances gastric carcinoma 
lead to 
stomach; but, on the contrary, in atypical cases 
the patient should given the benetit of 
antisvphilitic treatment as a therapeutic test. 
examination together 
removal of a section for MICTOSCOPIC eNamina- 
tion may at times be of the greatest value | 
making the diagnosis of syphilis of the stomach. 
Detinite proof of svphilis of the stomach rests 
upon the demonstration of the presence otf 

pallida in’ the 
However, treatment, 
ray is suflicient to give t patient 
the benefit of antisyphilitic treatment and 
of the 
Certain cases may require operative relief by 
the performance of a simple gastroenterostomy. 


Nevel 


be 


Gastroscopic witl 


Spirochaeta gastric lesion. 


as a basis tor 


roentgen- 
evidence he 


to 
| 


avoid extensive resection stoma 


The roentgen findings of svphilis of the 
stomach are: (1) diminished size accompanied 
by almost immediate evacuation of most of 


the stomach contents. There is often compen- 
satory dilatation of the esophagus tn this type 


ol case; (2 detormity of the stomach of fairly 
symmetrical nature involving a large portion 
ot the middle ot the body of the organ, pro- 


ducing a dumbbell-like appearance. When this 
appearance ts found in a young individual, o1 
older without the 
of cachexia, commensurate with 
a malignant involvement of the stomach of 
the extent indicated by the roentgen tindings, 
syphilis of the stomach should always be 
if a Wassermann 
reaction ts obtained the diagnosis ts established 


in an one characteristic 


appea&ran © 


suspected, and POSITIVE 
with reasonable certainty; (3) in cases showing 
avremarkably small tubular stomach, 
monly spoken of as linitis plastica, the problem 
difficult this condition In 
voung individuals may denote carcinoma. In 
other instances the condition may be a fibro- 
matosis, while in others it may due to 
syphilis; (4) In another ot the 
roentgen appearances are very similar to those 


com- 


Is more as even 


be 


class 


in carcinoma and consist of localized areas 
of infiltration of the stomach wall, but the 
lesion may be as extensive in syphilis as in 


carcinoma; (5) the lesion may be situated at 
the pylorus and produce marked stenosis and 
gastric retention. In this respect the condition 
resembles that observed in ulcer or carcinoma 
of the stomach, but it is alwavs more extensive 
than the lesion in simple ulcer. 

Two cases are cited. 
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Differential diagnost 


Mayer, Ernst G. 
considerations in extensive destructive prov 
esses of the temporal bone exemplified 


rare case ol practically complete destruct 


of the pyramids by a cholesteatoma. Fo 
schr. a. d. Geb. d. Rontgenstrahlen, 
SSQ 

Phe patient was referred for roentg 


the following clinie: 
NOSIS: right chronic suppurative otitis med 


examination alter 


granulations at the posterior superior 

of the auditory canal, retroauricular fist 
paresis of the right branch of the facial nerve 
The roentgen examination disclosed a surp 
ing condition. There was practically complet: 


destruction of the pyramids. The whole p 


mastoidea and the pyramids were include: 


one large detect which left intact only ; port 
of the cortex. The boundary of the pVramu 
against the posterior cranial fossa was 
entirely absent. The tegmen still appear 
intact but the posterior and anterior | 
the auditory canal were gone. The me 


of the antertor wall of the tymp 
Cavity was partly retained. The labyvrint! 
completely destroyed. The destructive proc 
extended medially into the 
through which it had penetrated into the 


| 
median crantal tossa. 


portion 


p\ ramidal Zone 


Phe outline of the defect 
was sharp and smooth as in a cholesteator 


Phe operation completely verified the roentge: 


finding. 


[-xtensive destructions of the petrous pr 


of the temporal bone may be due to eith 
earcinoma, sarcoma, tuberculosis or cholest 
toma. If the detect is distinctly outlined 

its surroundings the first suspicion should be 
toward carcinoma or cholesteatoma. An irre¢ 
lar, somewhat hazy outline suggests ec: 
noma, while a uniform smooth outline 


Phe 
ot local metastases proves the existence 
malignant tumor. An_ indistinct 
the wainst Its 
roentgenogram giving the Impression Ol 
extensive diffuse atrophy of the pyramid 
characteristic of sarcoma 


characteristic of cholesteatoma. presel 


outiini 


detect surroundings in the 


tuberculosis. 
the wall of the antrum ts still readily rec 


Or 


nizable this would speak against tuberculos S, 


and a forward bulging ot the planum masts 


deum denotes sarcoma. 


T., and Emery, Epwart 


\loNROE, ROBERT 
X-ravs of the chest: Their 


tuberculosis suspects. Boston 
Apr. 8, 1926, cxciv, 619-623. 


us¢ 


One trequently 


M. 


sees patients complaining 


of vague symptoms in which the possibility 


of an underlying tuberculosis presents itsel 
and in which a roentgenogram of the chest 


ost our knowledge ol the e cases 
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( ( ocntu - | ri LF Ul t erlook 
SES ) It e ¢ ( ( ) the exceptiona Cast escence 
tive roentgen-! ( urs C5! ) prolonged na ) tiiines ot the 
eval ( ( lit ngs ( () t! ) ( Cl 
entgen-! diag Group 1 Case nany months. P tes t clinical 
egat ( ( centyven- yicture, na the 1¢ oS Are 
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ere Si hat ( ( ) his Conaitiol t est iS 
thoug! e there elinite CLINI entit goo DY who 
ciilerence CTW CC tiie Cal demonstrate \ types 
aing (,roup ( ( ( tropl cine Tie ( 
( ONOSIS ¢ t | ( cl aitiered Cl \ t pone 
os (sroup | ( ( | OCCUI ) t thre 
tube ) SKELCTO! ppeal ( clal pre- 
Stud ( the roentgenog ns she ( lor the extre ties spine 
CCIAEE t t tie ) I ( CLINIC into 
Cyr ) CASE Vere ( Ore ( ( three distinct stages thie irv: {2 
nore del t¢ ict ( t! those ) the itent period, the Cl the 
Dut t S | is to ) Vi tiie ) fully Geveloped ( th ppears 
SIgNS (,roup at a ( OCCUT i ceru ( spont with 
suggestive ol tuber SIS tl those ) history. ol hateve ( most 
1. OF the cases C5! Ds Il ( con ol the lowe mb 1s a 
mptoms were the same Dut the p | ent \ thout 
iIndings were quite tierent In othe ur\ to the bone Phe tent CTLO Ss very 
1 these cases represt ting out 20 p ent Cetin ite seems to Val ccording 1 the site, 
of the series the not agre U nd Is symptomless Its rat Ss shortest 
the roentgenologic¢ indings CC ( nyuries ol the upper extremit | jongest 
yhvsical examinati n those of the spine The cl ( inilesta- 
Ihe results seem to indicate cle t tions of the fully develope Seas iSO Vary 
chest plates should be taken of all patients ccording to the sit When this condition 
whose symptoms sugee st tuberculosis, reg - complicates a Colles’ tracture the pain at the 
less of the physical findings. If one takes site ot fracture Is usu Y siov I subsiding, 
roentgenograms of all who have symptoms of | the swelling and edema of the d persist, 
tuberculosis there will of course be nd the skin becomes Oss d- slightly 
negative reports. | he re seems to De No 1 cvanotic | he change S In most cases are distal 
ivoiding this at present. On the othe ad, to the site of fracture, but in exceptional cases 
the positive findings vill contim ind el ) Te ik the bones and jornt t the n may be 
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involved. If trauma is the etiologic factor the 
condition is usually unilateral, but the 
spontaneous cases it is commonly bilateral. 

In the lower limbs, acute bone atrophy ts a 
very crippling disease and leads to prolonged 
incapacity unless treated early and vigorously. 
In the spine, the condition ts still more serious; 
owing to the softening of the bones and the 
superimposed weight of the body, the vertebrae 
slowly collapse and a kyphos results which i 
not treated leads to involvement of the spinal 
cord and to spastic paraly SIS. 

There are several theories as to the etiology 
of the disease but the condition seems best 
explained on the basis of a reflex trophoneu- 
rotic action. It seems probable that a retlex 
irritation stimulation of the trophi 
nerves produce an excessive catabolism in 
the tissues. 

The roentgenologic 
and distinct. 
the chron 


findings are definite 
he acute phase passes through 
one on the way to recovery, but 
one finds that the condition has 
the chronic phase before the 
patient comes for treatment. The apparent 
great predilection of this form of atrophy for 
the distal portions of the extremities is ex- 
plained by Sudeck as due to the fact that the 
roentgen ray will show lesions easier in small 
bones than in larger ones. Bone atrophy is 
often missed in reading roentgenogram, 
because there is no alteration in the form, only 
a diminution in density. The more distal the 
bones, the greater the atrophy. 

The roentgen-ray appearances of the acute 
stage are characterized by perforations in the 
spongiosa producing irregular openings of 
various SIZES. The lamellae are no longe r clear 
cut, but fade into one another and produce 
a poorly defined shadow. This usually shows 
itself four to six weeks after the original etiologic 
factor has manifested itself, but the changes 
have been going on long before thev can be 
demonstrated roentgenographically. There are 
scattered, irregular, rarefied areas like small, 
punched-out holes in the spongiosa of the 
distal joints and heads of the metacarpals or 
metatarsals, as the case may be. 

In the chronic phase the rarefaction is 
greater than in the acute phase. The rarefied 
areas have disappeared; the spongiosa is widely 
meshed and the individual lamellae are thicker 
and stronger, but this increased strength is 
only in the longitudinal fibers, the horizontal 
ones remaining thin. If the atrophy continues 
the remnants of the spongiosa may be lost, 
giving an illumination, like that of a pane 


of glass. 


occasionally 


passed into 


During the vears 1912 to 1924 forty-eight 
cases of acute bone atrophy have been recorded 
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in the Mayo Clinic; 41 of these were in. the 
lower limbs, 6 in the upper limbs and one in the 


spine. 

Early and vigorous treatment will prev 
disabilities and shorten the course of t 
disease. Four illustrative cases are. cite 


Perper, HerBertr. Experience in the roentg 
diagnosis of diseases of the spinal columt 
and of the spinal cord with todipin inject 
Deutsche med. Webnschr, Jan. 1, 1926, 


\ brief general revic \W of mvyelograp! 
presented. The direct roentgenological demo 
stration of meningeal or medullary tumors 
rarity. Almost equally rare are the so-calle 
indirect signs, the secondary sharp point 
exostoses or scoliosis in the vertebrae ad 
to the tumor. The introduction of the my 
graphic method represents the greatest advance 
in the diagnosis of spinal cord compression 
that has appeared In many vears. 

he author prefers the 40 per cent todipi 
Merck) to lipiodol. The new “lipiodol 
tant,” an 8 per cent lipiodol, is objectionabl 
for two reasons: It is low in contrasting power 
and has a tendency to become arrested wher 
ascending. The locality of choice for injectior 
is that above a compression in the cister 
cerebellomedullaris. The method of lumb 
Injection followed by al Trendelenburg posit 
IS apt to introduce The subsequent 
drainage of spinal fluid from the needle hol 
alter a lumbar injection causes a diminutio 
in the free spinal fluid and thereby retards thi 
mobility of the oil. Deep cervical and dors 
punctures are also objectionable because 
their danger. The cisternal puncture ts, how- 
ever, not without its hazards and should bé 
only by the experienced person. Thx 
maximum dose injected into the 
c.c. More is unnecessary and dangerous. The 
membrane should be punctured at the first 
stab. Should there be several perforations the 


errors. 


done 


cistern Is 2 


iodipin may sometimes escape through these, 
while being injected, and 
musculature of the neck. 
The roentgenograms should be taken short! 
alter the injection, with the patient part! 
reclining, and should cover the whole spinal 
column. The method of | 
with the patient in the standing position, 
which is preferred by the French, 
obscuring of many of the finer details owing 
to agglomeration of the oil. The ventrodorsal 
roentgenogram is capable of giving all the 
information desired. The elevated position 
of the patient should be maintained during 
the time necessary to obtain the required seria! 
pictures. The I 


localized In the 


roentgenographing 


CAUSES 


examination 


roentgenoscopic 


N nternational Abstract Roentgen and Radium Literature 129 


ensed tl ( CO ( ) to Das¢ tentat Op ( procedure Is 
ntave here ( () ) ( ever to be regardet Css nical 
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RACHWALSKY, ERNsT. R or emon- 
( | ( ( ( ( ( ( 
+ + + 
‘ si Ol ne g ) ( amine- 
) ( OVC 


Webnsch Jar 1g2 Of 
ecto! ( ) ) ( ( ( uthor emplove tetralodop enolph- 
1 Ol tiles t Cll n the torm ot p containing 0.3 gm. 
( core ( IEeSSIO t ) tne ave mixed WIT! ( vered 
Kistence ol Ch not ( Viti various tats ol meiting point 35.5 
trated ) Any othe! method. Since to 320 [hese D re assumed to pass 
pinal tumors are e@& recognizabdlk the through the stomacl the first portion of 
roentgenogran S et tases the the < uodenum without eIng AdIsSsoO ed and 
sagrees Ul the ( yithout exciting the omit reties 
mvelograpl under such conditions sup he patients are instruct | not 1 eat meat 
he n orit (>| traspll tun () the previous evening to take 6 to 1O 
Classified into three type according the ol the pills along WIT! rear e next 
rrest ol the 1odipin | 1, tort Del 1 morning betore roentgenization, the patient 
stoppage of the todipin at the Ippel d( rece ves a cleansing enen nd the exan nation 
the tumor; pe Il, the or port the s then made n the one positiol Ipon a 
ul remains at the ipper pole ot the t ? Bucky diaphragn ISINg the tube without 
vnile < little drops clOW AISpos¢ compression. The best 1 entgenograms were 
vholly or partly along the sides of the t : obtained twelve TO SIXtec ours iter cone- 
[ype 111, thre iodip el es sumption of the contrast tel 
I and 1 d after twenty-four hours ts 
RicHTER, Hetmutn. The technique and results 
| of ocerpito-lrontal roentgenograp of the 
t the tumor gives no intormation reg ‘ skull lor the diagnosis of the accessory 
Its extra- or intramedullary localizatior the 
\Myvelography contraindicated in case ethmoid cells. \liinche? med. hnschr.. 
Pott’s disease and spina bifida. It is or Jung 1920, O41-O42 
Cases Ol uncertain differential diagnosis etweel The ocerpito-fronta roentgenogran s taken 
Pott’s disease and tumor of the spinal mie with the patient in a sitting positior when- 
that mvelography Ss pern issible, althoug t ever possible, and use is made of combined 
can show no more thar the exact level of the nead and cassette holder Phe nose and tore- 
site of compression and can give no information head are brought against the cassette and 
as to the actual diagnosis. \ very promising the head ts tixed liehtly with the holder. The 
field for the employment of myelography I roentgen tube is adjusted so that its cone (14 
cases Ol spinal tractures with injury to the em. long by 12 cm. diameter touches the 
cord. occiput. The central ray is visualized laterally 
As regards the question ol specili¢ ir\ Dy means ol a metal rod and trom above by 
with the iodized oul emploved in mvelogi means ol a filament in the tube holder. Che 


there seems to be suflicient evidence on whi patient is then cautioned not to move. The 


Klin 
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tube is operated at about 
being of medium hardness. 


28 ma., the rays 
Phe time of tllu- 
mination ts important and should be considered 
in relation to the age of the patient, the shape 
of the skull, variations in primary current, 
use of intensifying screens and photographic 
material. In adults the average time of exposure 
was 2 to 2.5 sec. 

The interpretation of the findings is entirely 
empirical. It can be made best trom dried 
films with the aid of normal roentgenogram 
for comparison, and especially under guidance 
of the clinical tindings. The degree of accuracy 
in the interpretation of these roentgenograms 
is exceedingly high. Amongst 343 cases mostly 
with diseases of the ethmoid, 313 were contirmed 
by clinical and operative tindings. There was 
a positive finding in 282 cases and negative 
in 31. In the 18 cases of failure the roentgeno- 
logical tinding indicated some condition of the 


ethmoid which could not be contirmed clini- 
cally, and there were 10 cases in which the 
roentgenogram showed a_ pathological con- 


dition in the antrum of Highmore which the 
clinical finding failed to confirm. There were 
only 2 cases, one of the ethmoid and one of the 
antrum which gave definitely positive clin- 
ical findings and which were negative in the 
roentgenogram. 

Conditions of the antrum are difficult to 
diagnose from the occipito-frontal roentgeno- 
gram. 

It is clear that despite its limitations, the 
roentgenographic diagnosis of diseases of the 
ethmoid cells is remarkably 
ment with the other 
obtained in over oI of the cases 
examined. This result obtained in the 
hands ol an experienced personnel aware ol 
the limitations of the procedure. 


Agree- 
findings 


accurate. 
clinical 
per cent 
was 


Was 


Rocuuin, D. G., and ScHtrMUNSKy, KLAUDIA. 
The roentgenographic examination of arthro- 
pathia psoriatica. Fortschr. a. d. Geb. d. 
Réntgenstrablen, 1925, xxxill, 955-961. 


Examination of 18 cases of psoriasis failed 
to demonstrate any clinical signs of arthritic 
involvement; yet a roentgenographic study 
showed — in arthropathic changes, 
namely: narrowing of the joint spaces, bone 
erosion and roughening of surfaces (especially 
at the distal ends of the middle phalanges). 
However the variety joint conditions 
cannot serve as a proof of the arthritic origin 
of the psoriasis. The authors believe that the 
relationship between skin and joint conditions 
is not that of cause and effect. These represent 
merely coexistent conditions. 

The cases all showed a peculiarly uniform 
constitutional picture. The 


Cases 


of 


hy pophy SIS in 
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these individuals was always found to 

the upper limits of the norm. The hand skele 
ton was of acromegaloid type. Abnorn 
activity of the various endocrine glands w 


observed fairly often. As regards the 

affections in these Cases, they were all pi 
articular and svmmetrical. Gout, rheumat 
and gonorrhea were excluded in all of then 


SUTHERLAND, CHARLES G. Cholecystitis 


stone producing an atypical shadow: Repx 
of a case. Radwlogv, February, 1926, 
161-162. 
\ case Is reported in a woman aged 
eight who had suffered for fourteen v« 
from a sensation of pressure over the g 
bladder area. There was never any jaundice, 


nausea or emesis. During the week prece 
examination had suffered daily attack 
of cramps in the upper abdomen. A roentge! 
gram revealed a large calcified area 
right side at the level of the first lumb 
vertebra, and below the shadow of this a 
crescent-shaped shadow apparently associate 


she 


SCCOT 


with the upper one. A cholecystogram showed 
the absence of dve, and the shadow 


similar to that in the roentgenogram. Ur 
examination failed to show any invol 

of the urinary tract. The pelvis was show: 
the pyelogram to be elongated and displace 
outward and toward the median line, app 
ently as the result of pressure tron 
extrarenal mass. The clinical diagnosis was 
leevstitis with 


stone and calcification of 
gall-bladder wall. An exploratory oper: 
showed the gall-bladder to be greatly distende 
and filled with a white 


+ 


grumous mate! 


vement 


( 


chietly cholesterol. The wall of the gall-bladde I 


was rigid and calcareous and there was 


stone 4 2.5 X 2 cm. Inspection of the g: 
bladder after removal gave the impressi 
that the crescent-shaped shadow resulted 


more from the thickened coating of the 
of the gall-bladder than from calcification 
the wall. 


THoma, Kurr H. A review of our 
knowledge of the pathology and roentg 
diagnosis of periapical tooth infection. Bosto 


e~ S. J., Apr. 29, 1926, exciv, 768-760. 


The great variation in appearance of pei 
apical tooth infection in the roentgenograi 
furnishes opportunity for many 
in diagnosis and great diversity 


difference 


ol 


OPINIO! 


A review is therefore given of certain phase 
of the pathology of these infections and hov 
cause changes that can 
roentgenographically. 

The development of these infections depend 
upon two principal factors: (1) 


they be recognize 


presel t 


the nature ol 


nu. NVII Inter tional Abstract Roent en ind Radium terature 131 
the loca NJUFV, and (2) the tem ( ( exception rather than the ( the Ority 
hactol t should ce KEDt I mind t I ( ol sutterers from this comp It do not die trom 
natomi ocation of the ( t Carcinom but Irom star tior Co ( uently 
rreat deal to do wit! the Ul ne app ( t type olf cancer Is | Ost should 
the roentgenogr; Ne Involveme ne Wagnosed at a Cl Cal te It the 
ecrloration of the cortex of 14 ee thor’s opinior that the dequate torm of 
mandible giv mud more clear! ( treatment Is surgi re Complete free- 
on the tilm tl CSIO! COl at ( Irom oOcal rre ( Ou ( Ov the 
enti Dart of the ) ( ne content ( peration na ite g ( ( ( should 
DSCESS ¢ t Has Littl luence « the occur on minorit the es The 
of the lesio ethe! t et s ot the irlo t ( One tior re 
Yranulomea, US OF ecru ot ( Cl Radium, roentg thermy\ 
yicture great t the mount re ol] ttle the treat ent of the 
lestructy that I In tl sease except where p ti te ed 
the relatio ol the teet to the ‘ee ( ne | ONOSIS ¢ ! re ¢ est ) ( I the 
cmembers Phe int ( evaminatt tgens Op the 
estructio S limite the nat t DOSItTION S yrelerre te oentgenog- 
rratior I iS ns ol ( the CCeSSaATY 
W here there rect niorn | el Vine St¢ OSIS resent 
nai OWS CT ( ( ( the roentgenog! in ( ete tio 
vainst the recto the roentgel ( sn portion of the es ST t the 
Vili ont Cl site ol n earl eSIO Slight TENOSIS 
ery often, increase icnsit Ol the S present no arrest of mnt t flu seen, Due 
enlargement of the the vot. W S oht diminution the the tubt 
recognize t t pulples teet ( roent naicated the t ict the 
OV put ttie ¢ ( ) t stricture 
lestructior t the CN cri ( t its lower extremity 
disease patients ( ( nat t t IS pI to 
n cquired ISCCDTtID to trept tre t essent that 
ntectirons Where t ( ( the t st ture be 
ct ( clense, there ( t rpose etro- 
pulpless teetl Vit! ( ( OVE This IS 
may not ret ner CSDC( 1 the ( Slight lrende- 
reyvu I \ I | the teetl ( ( - t tzenog 1) IS 
period Take While he S SW t! ick 
Lhe roentgenog! metho t \ture of the contrast tel OF Vv be 
lirectl niection, t ent to h ve the p tient horizontally 
vill show ind rect evidence sucl S ( ( th the right shoulder on 1 — Cd the 
lactor (caries under { y, crown, et negative placed FaINStT. the Oste! art of 
resulting reaction in the cridental me ( the shoulder 
niiitratior Ql Cucocy tes nad mphox« l-sophagoscop extre ( ortance 
vith reement of the spaces betwee the especially n the eariiel tages ol the disease 
oot end nad the bone his CONCITIOI order to establis| ecurate nosis. 
carelu sought whe MAKING roents Skilled hands this roc re nost 
vl ipl Ic stu ol the teet! t CVOId ol dange 
rescent-shaped area around the 
semp] sized of roentgen exay ERCROMBIE, G. Og! ) se of 
alone IS not sulliciet a OSIS © 2 
| Lond. April 1920, sect Obstet. & 
conditions. Phe PNvsical condition of the 
tient and his to streptoc Gynaec., 59-00 
nlection should be into. plets have ( onst t¢ ifero 
roentgenog! iphic il O ( yr OUS OCCa- 
\B | AWRENCE. Lhe treatment ol « ( 1, ] 
sions. [he present case report is at nirable 
ol the esophagus. Brit J. Sw Ju 2( 
example of the great \ ic roentgen ravs In 
XIV, 131-1599. intenatal work. \t comparative early 
Cancer of the esop| PUS LIVES eal ) Stage ol pregnancy whet other diagnostic 
toms and remains localized to the fect methods failed, the roentg ravs gave accu- 
organ long alter its presence can be definite rate 


llagnosed. 


Irom 


information of the position and of the 
\loreover rland ) t ‘ Der of fetuses pres¢ gyenogram 


present 1 


Case CIS¢ spines Il 


the right hvpochondriac region; the upper ol 
these was continuous with the head in the left 
hypochondrium and the lower with the head 
in the lett Immediately below the 
shadow of the head in the right tliac 
could be seen the rather faint indication of the 
third fetal spine. This examination was made at 
about the twentyv-eighth to thirtieth week ol 
gestation. 


iliac fossa. 


SScl 


lo what extent ts it possible 
to tell the age ol a tracture trom the roentgen 
picture? Chir. d. org. di movimento, February, 


1926, x, 255 


ANDREI, ORESTE. 


203. 


This question came up in connection with 
medico-legal which a man claimed 
damages for a fracture sustained in an injury. 
Roentgen examination showed a healed fracture 
that must have dated from a time long betore 
the accident. As a result of this incident Andrei 


case In 


made a study of a large number of cases of 
fracture and presents brief notes of them 
together with roentgenograms at different 


stages. He concludes that tn simple fractures 
of the diaphysis without displacement ot the 
fragments the first change that can be seen ts a 
blunting of the edges and angles of the broken 
bone, which becomes visible at the end of the 
second week. The callus begins to appear 
between the sixteenth and twentieth davs 
alter the trauma; it is clearly defined from the 
third to the fourth month and regains the opa- 


city of normal bone between the eighth and 
tenth months alter the trauma. Within the 


first vear after the fracture the bone does not 
have a lamellar structure. Reconstruction of 
the system of lamellae begins in the thirteenth 
to fourteenth month and is well advanced at 
the end of the second vear. The fracture line 
disappears between the sixth and eighth month 
alter the trauma but later becomes evident 
again as a line of greater opacity in the bone. 
At the end of the second vear, although the 
callus is greatly reduced, a trace of it can still 
be seen in the form of a thin and very opaque 
laver in the compact tissue of the bone. 

In fractures of the diaphysis with displace- 
ment of the fragments the blunting of the 
margins and angles appears at the end of the 
second week and the callus becomes visible tn 
the third or fourth week. It becomes demar- 
cated from the neighboring tissues later than 
in the other fractures, that is during the sixth 
or seventh months, and at the same time takes 
on the opacity of normal bone. It ts _ not 
absorbed so well as in fractures that have been 
well reduced and a definite time for the recon- 
struction of normal bone structure cannot be set. 

In fractures of the phalanges, metacarpals 
and metatarsals there is a blunting of the 
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margins and angles of the bone at the end of the 
first week. Within a little while afterwards, 
generally at the end of the third week and som« 
times as early as the beginning of the secon: 
the callus appears in the form of a delicate 
white cloud. At the end of the fourth month it 
clearly defined and toward the sixth or sevent! 
month it has the opacity of normal bone. D 
ing the tirst vear the bone does not 
lamellar structure; this structure appears 
the thirteenth or fourteenth month and ts mor 
or less advanced at the end of the second v« 
lhe fracture line disappears between the s 
and eighth month but becomes evident 

later as 


Nave 


a bone cicatrix. 


BecLERE, HENRI, PorRCHER, Pret 
Lateral roentgenography of the hip. J 
radvol. Par., March, 


106. 


and 


yy 
elt d électrol., 


Frontal roentgenography often does not 
all the necessary detail in regard to the nec 
of the femur and the relations of the he 
the acetabulum. Seven positions for taki 


lateral roentgenogram are described and 


trated, each of which has tts advantages unc 
certain conditions. The first ts Arcelin’s po 
tion in which the patient lies on his back wit! 


the normal hip flexed go0° on the trunk; the 
is applied to the external border of the hip t 


be examined, the dorsal ray passing in tront 
the perineum, the edge of the localizer bh¢ 
contact with the inner surface of the thigh t 
be examined and with the interglutea! 

The second ts Coste’s position which gives 
ver\ complete lateral view of the neck of the 
femur. The patient lies on his back and the 
film is placed between his thighs, being push 
up as far as possible toward the perineum, the 
normal ray passes parallel to the plane of the 
table, a little above the wing of the tlium. The 
ischtum and hip are brought out more or les 
clearly depending on its obliquity with rela- 
tion to the axis of the thigh. The third positio: 
is that used by Lilienfeld for getting a prolile 
picture of the neck of the femur. The patient 
lies on his right side if the right hip ts to be 
examined. He is turned slightly toward a posi- 
tion of abdominal decubitus and the tubs 
centered as if a profile of the coceyx were to be 
taken. The obliquity of the latter brings it 
front of the picture of the neck and an almost 
exact image of the neck of the femur ts obtaing 
shortened a little more than in Arcelin’s posi- 
tion. The fourth position is one worked out by 


the authors in collaboration with Henry 


trving to determine the best position for getting 
a roentgenogram of the urethra; they found 
that by placing the patient in lateral decubitus 
they could get a clear picture of the head and 
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SCUSC ( ( Ol art ( 
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I SS ( tiie ( - 
( ence to the patient 
BOoNNAMOUR, BADOLLI he 
roentgen picture the thoract 
radivol. el d’ Pa yrual \ 
OQ 
Normally the thoracic aorta Is not 
the roentgenogram. lhe posterior ne t 
S represented D\ clear space not cross \ 
ny vess shadow But V aquez and 5 et 
report that alter sixt ears Of age ty 
ol the thorack aorta, even througho ts 
length, is the rule and cannot be reg: S 
pathologica They give three degrees - 
bility; Ist degree, the which nor S 
covered by the left border of the ster ( 
ve seen; this can be seen in a fronta ( In 
the right, or still better the left, oblique posi- 
tion, the horizontal aorta can be seen, L 
does not reach to the spinal column; 2d degree, 
the horizontal aorta can be seen in the op ue 
position reaching to the spinal column SO 
the beginning of the descending part down to 


the hilus; degree, the whole of the desce1 


Ing aorta is visible down to the diaphrag 
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Phe uthors | ¢ mber ot 

normal adults na o the Cross 
Hospital and do not these tate ents come 
conirime ( the degree 

SIDIIt t t subyects 

( ( rs ( Tt the ( | third 

eeTees Are ( ent t legree 
( LIT tne t! t tortuous 
ort tha hignet t But ther 

the second degre ess Ire ent and 
the third DI CTC ( ( 

It require turthe t t et ne the 

se ol this opacit the t orta. 
Atheron ne t choleste and 

nin the w ( t ort ot suffi- 
Cie t to expl n it t ( t esent in 
old mer na the com- 
( s t - e to tortyv- 

( vears ol ( ) t iused 
) tic scieros ( thie the rterv; 
there re some ( Set t dicate 
t this is truce if ( S been 
( mstrated tor 
JONNAMOUR, BADOLLI Roent- 

yen Cdlagnosis Of gas Sts of the testine. 

de radwvol. el ¢ ect? Pa \ 

1O4 100, 

Cystic pneumatosis of the intestine Is rare. 
Up to IQIQ on! OO ( Du lished. 
( vical diagnosis Is OssIpDle Dut O cases are 
lescribed showing t t it IS poss e to make 

e LONOSIS ) roentge!l tion. The 
atient Is gener sent t the ) Sik n tor an 
eX nation of the st ( 1 the majority of 
cases Io! Suspect CC Wit ( SIQNS of 
stenosis of the pvlor Betore contrast 

¢ um Is taken the picture of the y\domen Is 

nost that ol ne operitoneum, with 
yparent ptosis ol the er whicl S separated 
from the diaphragm b rge clear band. 
Sometimes there Is also ptosis of the spleen. 
Generally the diagnosis of stenosis of the 

Viorus IS contirme lhe o t to elimi- 

te in differential diagnosis is ectopy of the 


colon with Interpositio! etween the 
the diaphragm. several cases of this 


But often the valves and 


folds of the mucous memb1 


Ci¢ scribed. 


| 
be seen, while gas cyst 


Ver and 
been 

iform 
colon can 


lave 


s show uniform clearness 
or a lobulated, mulberry form, with paritions 
closer together than those of the rge intes- 
tine. Operation should always be recommended, 
n the first place because of the stenosis of the 
pvlorus and in the second because experience 
has shown that aiter laparotomy these patients 


without the int h: 
touched. After operation roentgenoc 
that | 


recover 


the pseudoptosis ol the vel 


ng been 
shows 


and the 


| 


I 


abnormal clearness of the abdomen have com- 
pletely disappeared. 
Braitsrorp, J. F. The x-ray diagnosis of 
animal parasites (helminthes) in man. Proc. 


Rov. Soc. Med., Lond., August, 


1926, XIX, 
Sect. Electro-Therap., 41-52. 


The chief parasitic conditions detected by 
roentgen rays are echinococeal cysts and the 
evsts of Cvsticercus cellulosae, but the roentgen 
appearance of conditions such as calcified tri- 
chinae, Paragonimus westermanu, onchocerci, 
Ascaris lumbricoides and Bilbarzia have been 
described. The possibility of roentgen diagnosis 
depends on the calcification of the parasites Ol 
their location in the body. 

Most of the encysted embryos undergo calci- 
fication. The roentgenogram is not of much 
value in the early days of infestation unless the 
parasite is situated in the lung fields. The 
presence of calcified parasites does not exclude 
the presence of living parasites. When the para- 
site is located in the lung, as in echinococcal 
cyst, their relative density permits of an early 
diagnosis. In bone where active absorption 
takes place with the dev clopment of the 
parasite the roentgenogram will detect changes 
in the early stages, but the diagnosis will not 
be easy. 

The appearance of abnormal shadows ot 
rounded or irregular structure with evidence of 
partial or complete calcification should lead one 
to consider hydatid cysts in the differential 
diagnosis. When completely calcified the shad- 
ows are denser than those of bone. The 
calcified cysts frequently contain 
daughter cysts and solices. It is usually the cysts 
located in the lung field which are diagnosed 
by the roentgen ray. These are often found as 
the result of a roentgenoscopic examination of a 
patient who has had hemoptysis and in whom 
tuberculosis is suspected; but they may be 
detected quite accidentally while roentgeno- 
scoping a patient who has given no sign of 
pulmonary disease. In the latter case the cysts 
appear as isolated spherical shadows of uniform 
density with sharp regular borders, varying in 
size from that of a pea to that of a large orange, 
surrounded by normal lung tissue. With such a 
picture there is no other pathological condition 
for which they could be mistaken. Wherever the 
cyst is located it tends to assume a spherical 
appearance, a feature which should help one to 
distinguish it from localized abscesses or fluid 
collections. Cysts in the liver and other abdomi- 
nal organs may be demonstrated by the 
pneumoperitoneal method. When they are 
localized in the liver one may see a raising of 
one side of the diaphragm; or a local spherical 
protuberance may be visible through the right 


spherical 
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lung base. In the bene the cysts present the 
appearance on the roentgenogram not unlike 
that of a mveloid sarcoma. The first evidence 
of this pressure may be the 
fracture of the bone involved. 

Cysticercus cellulosae. The most likely 
in which the presence of Cvsticercus cellulosac 
may be missed ts in attributing the shadows ot! 
the parasites on the roentgenograms to detect 
in the film, caused by spots of water be 
spashed on the drying film. In fact, the dric 
spots of water often seen on films resemble the 
size and shape of cysticerct. This error ts 
likely to be committed if the cysts are ver 
numerous as in the films of the thigh and | 
but this would be possible in the case of the 
roentgenogram of the pelvis in which only a f¢ 
cysts are present. The cysts are shown as 0 
bodies of uniform size, 4 mm. X 8 mm., 
in the direction of the muscle fi 

Prichina spiralis. Roentgenographi 
parasites have been chiefly 
strated in portions of muscle removed at post 
mortem. The individual cysts vary trom 0.1 
1.0 mm., and in the roentgenogram the, 
the musculature the appearance ol hay 
been dusted with meal. Systematic roent 
genography of the upper arm has been recom- 
mended tor the detection of these cysts, b 
the author recommends roentgenographic stu‘ 
of a dental film of part of the masseter becauss 
of the preference of the parasite for the muscles 
of mastication and because its occurrence 
great numbers would tend to hide the exist- 
ence of the parasite in a thick part. It sho 
be remembered that if infestation ts in. thi 
acute before calcification of the cyst 
has occurred, the roentgenogram will not 
close very much. 

Ascaris lumbricoides has been demonstrat: 
in 2 cases by Fritz, the worms being seen tn thi 
opaque meal. Bilbarzia is probably the or 
other common helminth which may produc 
some roentgenographic signs. In some cases o| 


spontaneo 


ICTS. 


these 


stage, 


this disease calcification of the bladder 
ureter wall takes place. 
Kéhler has demonstrated the roentgeno- 


graphic appearance of infestation of the lur 
with Paragonimus westermanit. 


BuUONSANTI, Paoto. The influence of surgi 
diseases on the development of the centers o! 
ossification. Chir. d. org. d. 
December, 1925, x, 61-82. 


moviment 


In order to study the effect of various surgi- 
cal diseases on the development of the bones 
the author made roentgenograms of the carpus 
in normal individuals and tn patients wit! 
various surgical diseases, including tuberculosis 
of glands and of bones other than those of thi 


Inter itmona Abstr 
CUTE | tol S¢ ( 
stitutior qiscases, tumor! CON LE nad 
icquired roentgenog! O 
that eve n norn | there eat 
irl n the t ( hich the ee Ol 
SSTITICATIO Ol the Ol the carp Cal 
Phe time ol then ri¢ 
one to thre I | ( r ¢ rii¢ 
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he rious t ( ( not to 
Nave e€ect OC the t e ol devel 
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enti SUrZIK ( oO not 7 
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Burreci, L. S. T. The NOSIS ent 
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Feb. 27, 1926 135-4306. 

No t Not Ost CO! the 
ol ntrathorack OTO I 
vhen once tis cor rmed the s ¢ 
called na time oO not 
ng I m ol ther lor Ol treat t. It 
S emphasize that non- t ore 
is dermoid of ron olter 
gnoread too long oentg¢ The 
diagnosis of these co tions are Cl ( 
Phe inject on ol Or the tr t 
pneumothorax n SSISt COI the 
roentgenographi« QNOSIS. 

In the uthor’s « rience, ) 
S Vel OO n cases ol 
sarcon and shou S be use 
forms of intrathoracic growt] ro 
ind rad therapy were found disap ting 
Dut they should ¢ trie ¢ Ses re 
inoperable. When operation is pos t 
should tried tirst. Svphilis must be 
excluded Dbelore a tinal d NOSIS IS est She 
Bustos, MM. Sacralizatio the 

fifth lumbar vertebra. Semana med 

Aires, Jan. 21, 1926, xxx I44-154 

This condition was tirst describe Ss 
but it has only recent een lound t e the 
cause Ol some painti conditions wl ve 
heretotore been diag as sciatica oO ) 
ria. In the first degree of the affection 1 re 1s 
only increase in size otf one or both ti erse 
processes ol the filth lumbar verteb: the 
second the are nereased until the cr ein 
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contact with the saci ut there O joint 
formed; in the thu the yrOCeSS el large 

nd S connected with the ng ot the sacrum 
»\ true joint, n the tourt the process 
enters into relation wit! voth the sacrum and 
the in the fifth there ts synostosis 
vetween the transverse process e sacrum, 
nd in the sixth the nostosis includes the 
ody of the verteb: SO al ye called a 
complete sacralizatio \los thors sav 
that there must be contact with the sacrum 
t constitute saci Zat t t the lirst 
iCoTe? en therelore not be 
counted it omet es the Same 
Dainiul syndrome true s tion and 
! De called a ps« O-s tio Differ- 
ent degrees ol saci tio ! ( st on the 
two sides Anator th : etimes 
Sts without us ytoms 

he Dain svndrome peal St frequently 

men twent t ears ol 
or Is genel onosed sciatica or 

Physical « ften shows 
that ertebral ce s lost its normal 
lordosis and 1s. straight: there may be 
scoliosis of different qegrees, Crosse OF homo- 


Ol 


) 


ly 


tubercu- 
is spondylitis, spond Sthesis tr Lumatic 
ondylitis m roentgen 
imination. \ aiuabdle ethe differen- 
ition Irom sciaticas not yy sacraliza- 
nis to inject a loc esthetic te etermine 
e segment fron ich the lesion originates. 
e roentgen picture In some 
ses DV superimposs shadows The titth 
mbar vertebra n rT re or less wedged 
to the interiliac space t shadows of 
e transverse process the gohest part ol 
e wing of the saci the ghest part 
the illum mav be superimpose 

The condition S propabDi' que to tavism. 
examining the Keletons ol nthropoid 
ipes the author found that thev have a svmmet- 
cal and bilateral fusion of th th lumbar 
with the sacrum, and in the Sout American 
itives there is otter cl Sac! on also. 
There may be n infectious or traumatic 
ement idde¢ to the sacl tio! in. the 
Lusation of the pain svndrome na treat- 
ent lor that should lirst o1ven. If 
edical and roentgen treatment are not eflec- 
ve, the transverse process 01 processes should 
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Differentia mosis fron 


FREDERICK 


MecCar- 
FERTY, LAWRENCE kK. Bone svphilis. Am. J. 
Svpbh., July, 1920, X, 373-362. 
hree cases are reported; one ol ¢ perio- 
itis, one of the thickent ge ot the periosteum 
th OSteOporosis ot the ON. ortex and one 


esecter 
= 
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of extensive osteomyelitis with thickening ol 
the bone cortex and elevation of the periosteum. 

When syphilis of the bone exists for any 
length of time there ts present not only perio- 
stitis but at the same time various phases ol 
bone pathology such as sclerosis, raretaction 
and osteomvelitis. It ts only in the beginning of 
bone syphilis that one sees the wavy, irregular 
line of the periosteum in the roentgenogram, 
which almost always signifies syphilitic perto- 
stitis. This picture is seen so frequently, that 
sight may be lost of the fact that syphilis may 
also cause the other detinite lesions mentioned 
above. 

One should be on the lookout for syphilts 
at the first sign of nocturnal pain. One should 
not treat too lightly the “‘aches and pains”’ 
of middle lite, but should attempt to assign a 


detinite cause rather than to classify them all 
under neurasthenia, rheumatism, etc. A roent- 
genogram should alwavs follow a negative 


Wassermann reaction in cases presenting per- 
sistent nocturnal pains whether or not the 
histor, The roent- 
genologist may not be able always to definitely 
differentiate bone syphilis tuberculosis 
and other diseases of 
quently aid 
tentative 
necessary 


is suggestive of syphilis. 


bone, but he can tre- 
the svphilologist in arriving at a 
diagnosis. At times it 
to resort to the therapeutic 
but this is infrequent. 


may be 
test, 


LEapes, M. F. Postoperative massive atelecta- 
sis. Boston M. e~ S. J., Aug. 5, 


255-203. 


1926, 


Ire- 
quently unrecognized pulmonary complication. 
The diagnosis ts important in order to eliminate 
more serious conditions with which it may be 
contused. The cardinal clinical sign ts displace- 
ment of the heart toward the affected side. 
In the involvement of the right lung, the car- 
diac impulse is frequently found at the left 
border of the sternum. If the left lung ts 
affected the cardiac impulse may be found on 
the left anterior or mid-axillary line. The 
position of the heart should be verified roent- 
genographically in all suspected cases. This ts 
especially important in the recognition of 
cases in which the lung involvement and the 
cardiac displacement are slight. In extensive 
involvement the affected lung shows a remark- 
able degree of uniform density comparable in 
some instances to that of the cardiac shadow. 
In some definite deviation of the 
trachea toward the affected side ts also evident. 


Postoperative massive atelectasis Is a 


Cases a 


The roentgenogram may be the only means of 


differentiating this condition from embolism 
or infarct, owing to the varying degrees of the 
clinical signs and symptoms. 
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It is believed that bronchial obstructior 
weakened respiratory movement vat 
combinations produce postoperative massive 
atelectasis. The prognosis in cases of untlatera 
collapse is excellent; in bilateral involvement 
the outcome ts liable to be fatal. No treatment 
has been found which tntluences the course of 
the condition. 


CESARE. The etiology and patho- 
genesis of achondroplasia. Pediatria, Api 


1920, XXXIV, 350-300. 


GiIAUME, 


\ child thirty months of age had h 
abnormally large head and short limbs at 
birth. In the early months of his life his he 
continued to develop rapidly and he was giver 
a mercurial treatment with good results ‘ 
child himself has a one plus Wassermann rea 
tion, while the father’s reaction was 2. p 
and that of the mother 3 plus. Roentge: 


examination showed exaggerate | developmen 
of the vault of the crantum as compared wit! 
the face and the base. The bones were very thin, 
in the ftronto-parietal region. The 
fronto-parietal suture more prominent 
than the others. Because of technical diflicul- 
ties the picture of the base was not clear enoug! 
so that the structure of the sella turcica c 
be determined 

all the bones of 


especially 


Was 


The diaphvses ol 
the limbs were shorter than 
normal. There was no marked abnormality 
their structure. In the arms the proximal 
distal ends of the diaphyses were clearly visible 


accurately. 


but the epiphvses were not visible. The dista 
extremity of the ulna did not reach to the wrist 
joint. The radius was curved; the 4th meta- 
carpal was shortened. In the legs the 
and lower ends of the diaphyses were clearly 
visible, but they were pointed. The distal and 
proximal epiphyses of the tibia were visible; 
the articular cartilages were somewhat smallet 
than normal; slight dorso-lumbar kyphosis and 
lumbar lordosis with marked forward inclina- 
tion of the pelvis. No apparent change in the 


uppel 


structure of the vertebrae. The lower limbs 
were 12 cm. shorter than normal while the 
arms were shortened only 1.5 cm. The pro- 


portion between the tibia and femur was almost 
normal while the radius was longer than normal 
in proportion to the humerus. 

In addition to the classical signs of achondro- 
plasia there were also some signs indicating 
rickets, such as the macrocephalia and_ the 
ogival form of the palate; also the enlargement 
of the thorax at the base and the costal 
rosary. But fetal dystrophy may extend to the 
bones of the trunk also. Possibly the two dis- 
eases coexisted in this case. 

The syphilis was undoubtedly the cause of 


the disease in this case, though it may be 


Vor. XVII Inte 
produced »\ n to 
letus between the 


lopment. 


CsIORDANO, 
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dorsal. 
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part 


segment 
of the aneury 
as if trom stratified 


Another exa 
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lectio ictil As the patient It we s relieved ol all 
it! Oth C4 S gastric sVymptom e leit the Spit and 
refused to return for rther ectio 
Was Drought bac 2 Q25 one 
or um ol the nurses who y» terest the case. 
toms. Intr 
He had put on Cient, | O1O! ood and 
the sa he leit we L-pigastric ) t showed 
COU G20 ) tion trom pet put ( iteral 
ent to the pansion Roentge O DIC ination 
ect t ( Ol t ( howed no expansior ( the ft ( Roent- 
Itee! Cal ( genographi exan tio ( that the 
) ( part ol the re ot nd ‘risen 
tie orta, where ¢ ( t t rel 
t ent ( elt t s har to Ss: ether the ovement 
( t S \ aque the tro tre ol the 
( re nto the neurys ( the tis philitic 
ting treatment, but as it be te after 
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to the art t least to that yresence ol the 
the ep roKEN Wire In the ort ( ( Serious 
t ) t Via! 
eructatio ( 7 \ recent article the Br | ournal of 
( mths ( ( - Surge? reviews 3 Sin erations e ol the 
the bact - atients died eight ar onths after the 
elect the ( operation the othe thu lew davs. 
te ( ithors ad\y Sse g troenterosto {ter the 
tion he vas lout nsertion of the te ne ior fear 
( ret t cute dilatation otf the stomach tron pres- 
\ MIO rather rig { Sure on the pvioric OF prepyvioric region. But in 
regio nost I case the operatio ot only i not cause 
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S thought te - ecuryvsn sac or to the sectio pathetic 
ic eNAal tio ers I CXDOSII the ( OV the lesser 
t! CNC T )- ( I iture 
ty of the ( ( d 
GUILLEMIN, A. Roentgenoscop enosis of 
gastrointestin Del t S spontaneous 
Neumoperitoneun Arc franco-belges de 
( rag t Sometimes the svmptoms of a castrointesti- 
late Wit perforation are so inde te 1 t ONOSIS 
eurvs throug! ( flicult. Even as « ert castrointestinal 
( Ol the wire irgeon as \lovn nan n ¢ n incision in the 
cole o the right iliac fossa in 18 out of 40 cases o mis- 
COALZULE ect taken diagnosis ol CItis (,; llemin 
CUrVvs! na the describes 2 cases, one olent \dominal 
nt recovel 1O ain In pneumonia one ot 1 yttured tubal 
mn of an arsenolbe rregnancy in which the symptoms were those 
Si I ection Ob ¢ ol pertorated gastro ulcel ind on 
eration roentgen ¢ - the other hand, one In hich the svmptoms of 
the end of the real perforation were so slight that the diag- 
In the aorta trom. the ( OSIS Was not made the vatient died. 
rteDra to the level ol the 7t In 1916 Lenk first use oentgen examination 
m tion aiter tiltec to diagnose pertorations of the testinal tract 
the same positior by bullets. He demonstrated spontaneous 
Ol the lower and teriol pneumoperitoneum; the intestinal gas had 
sm appeared more o r accumulated between the liver and diaphragm 
clots adherent to the be which were pushed part. A number of other 
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authors have since used tt in perforation of 
gastroduodenal ulcers and typhoid pertorations 
of the intestine. Vaughan and Brams demon- 
strated free air in the peritoneal cavity in 1 
out of 15, or 86.7 per cent of cases of tvphot 
perforation. 


3 


The author has made a systematic examina- 
tion of all the patients who entered his hospital 
with signs of gastrointestinal perforation dur- 
ing the past vear. He was able to make a diag- 
nosis of perforation in 7 cases, 4 of perforation 
of gastroduodenal ulcer, 2 of perforated append- 
icitis and one of bullet wound. The tendency ot 
the gas is to rise to the highest point so that if 
the perforation is above the mesocolon the 
gas will rise and collect between the liver and 
the right side of the diaphragm; the diaphragm 
will be immobile. But if the perforation is 
below the mesocolon the gas will strike the 
barrier of the omentum and transverse meso- 
colon and push them up. In low or appendicular 
perforation the gas may pass along the colon 
and accumulate under the diaphragm. If there 
are adhesions the gas may be encysted locally. 

The method ts a valuable aid tn cases which 
are doubtful clinically. Its value ts not absolute 
for a small accumulation of gas in a case with 
early adhesions may not be seen; but in that 
case, the perforation being covered, there is 
no great danger to the patient. In perforated 
gangrenous appendicitis there may be a ques- 
tion as to whether the gas ts from a perforation 
or has been produced by anaerobic bacteria. 
The objection has been urged that it delays 
operation and that the patient may be injured 
by the change ol position necessary for the 
examination. But an_ early 
necessary preliminary to early operation and 
the making of an exact diagnosis by means ol 
roentgenoscopy may hasten, rather than delay 
operation. The patient can be examined in a 
semi-reclining position and there ts very little 
danger of breaking adhesions or of disseminat- 
ing the infection. 


diagnosis Is a 


Heuser, Carros. Air in the bladder. Roent- 
genographic explanation of how it may cause 
death. Semana med., Buenos Aires, Jan. 28, 
1926, XXXIIl, 214-217. 


So far the author has not had a case of death 
from insufflation of air into the bladder but he 
has had a case’ which explains how it may 
occur. He injected air in a case of suspected 
tumor of the bladder in which cystoscopy could 
not be performed on account of stricture. 
Some of the air escaped between the sound and 
the urethra and none could be seen in the blad- 
der. A second insufflation was made and 30 
c.c. lipiodol also injected. The latter could be 
seen in the bladder but no air. Another roent- 
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genogram was. taken 


region and the ureters and kidney pelves were 


including the 


found distended with au 


to such an extent 
that the ureters looked like small intestine 
but were recognized as ureters from. the 


position. If a little more air had been injecte 
they would have ruptured. In a case like t! 
if the walls of urinary canals were fragil 
would infiltrate into the circulation and deat! 
result from embolism of the heart. Not 
than 8o ol 
the bladder. There are probably many cases 
of retlux of air into the kidney but many of 
them have not been recognized because thi 
air was thought to be in the intestine. 


Ore 


air should be tnsufllated int 


ICKERT. Sectional roentgenography. Beitr 


klin. Tuberk., 1925, Ixiti, 216-220. 


In the ordinary 


central ray 


lung 
is usually 


roentgenogram, the 
directed to the spinous 
process of the fourth or fifth thoracic vertebr 
and as a result, the lower lung fields wher 
located receive on 
the peripheral, obliquely directed rays. Sine 
it is difficult to photograph the whole lung w 
parallel rays, this being 
small sections, the author resorts to the roent- 
genography of only small sections of the 

and terms it 


bronchiectases are mostly 
possible for or 


“sectional roentgenography.”’ 
For this purpose small plates Q X 12 cn 
or 13 x cm. are employed. Phe particu 
field is roentgenoscoped and when the desire 
area is localized, the plate is introduced 
exposed. The incident roentgen 
down by a metal diaphragm so that only the 
required field is covered. 
This procedure permits a much better st 
of sections of the lung in which unusual condi- 
tions are present, and has the advantage that 


ravs are cut 


the smaller plates are less expensive than thx 
large chest plates. With the aid of todipin, 
bronchiectases are clearly outlined and _ lox 
ized by the method of sectional roentgeno- 
graphy. The relations of the cavity to the 
surrounding structures are brought out clear! 
and their relations to pleuritic adhesions ar¢ 
indicated better than in the customary 
roentgenogram. 


+ 


ches 


ICKE rT. On isolated calcified foci in the adult. 
Beitr. z. klin. Tuberk., 1926, Ixiit, 483-406 


From studies on lungs of cadavers, it wa 
determined that the roentgenoscopic metho 
is far more valuable than the roentgenograph i: 
in the diagnosis of shadows of calcified foci 
An examination of 1336 persons seen by the 
author in 1925 disclosed 779 (58.3 per cent) as 
having calcified  foct. shadows 


These are 


much more easily and frequently found when 
one is on the lookout for them than otherwis« 


bronchiectasis and others with o 


atlections 


detinite 

slight 
issumed 

enl 


ol 


respiratory Ol 


to pe Ss Ol Dron 


argements 
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he right tung seeme to the 
these ¢ cifications more often than the 
na thet Stribution in the varrous ing 
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nad apical processes were Observe 
rarel n this series Of cases In patient ( 
KLARE, K., and Reusse, P. The bronchi ( 

ot childhood. Beitr Tuber 

Ixill, 255-20 

Chronic bronchiectasis ts relative 
quent disease picture n childhoo 
conclusion ts the result of observations 
the past live vears upon 85 children, some t 
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S nothing the gene yhvsical 
examination of most ot the that Is 
considered olf particular note. here s 
ientl present n tion vit early 
yronchiectasis ron tis \ ( responds 
hair well to the | lrothel peutic 
treatment. The clini oS I onsider- 
y1\ iwecording to the extent nd stage ol the 
sease, the presence coug! expecto- 
ration. One may trequent note n the case 
Ol patient coughing FOrous i! expecto- 
rating during roentgenoscopic mination 
that the large shado She most to 
1 ppearance is the tent the sac are 
expelled. 
During the ear tage oO ron ectasis 
enosis sometimes irom 
thie ncongrult eT tie roentgenogram 
na the \ videning ol the 
can occu®r Ol esult nyury 
t the bronchial Wa Conditions pre lisposing 
to Fesull the TONIC monias, 
extensive pleuritis and bronchiolitis following 
ooping cough, measles nd intluenz Dur- 
ng the eal Stage ol the SeCast cal cure 
Ss possible, but where eat ron ecT SIS Is 
CXTENSIV¢ the prognosis pears te e nerally 
l orable. Seven cases re yriel te 
NNIPPING, H. W., at PonnpborF, W. The 
Ol the ungs t odize O Beitr 
in. Tuberk., 1926 227-259 
\ nethod lor the ) etel tion of 
1 organic 1odine in the urine was develope 1 and 
sen plove 1 in o the ey retion In 
cases in which the old O per cent todipin and 
the present 40 per cent ) vere emploved. 
t is concluded that the model 1< er cent 
OCIDIN, the odine S fie considel ) more 
t¢ ciousiyv than in the er torn 
he urinary excrett ) odine s deter- 
ming In a number otf cases altel rious lung 
jections with 40 per cent ltodipin. Former 
. claims that the lung tissue Is le to sorb a 
certain amount otf the nected odized ol 
ypear to be erroneous. Apparent what 
I happens Is that the o reaches the gastro- 
ntestinal tract and s then sorbed and 
excreted in the urine. Experiments made upon 
> dogs demonstrate that the pulmon ibsorp- 
'’ tion of todipin is very sn when the connec- 
tion between the trache ind esopnagus is 
- separated. \ series of cases of clink il and 
S roentgenological interest contirn these con- 
clusions regarding the sojourn of todipin in 
injected lungs. 
The resorption of iodized oil from the lung 
S 1S vanishingly small, much smaller than was 
expected from a study of the literature. If this 
absorption ts of genet significance it would 


_| 


i 40 


indicate that the hope of administering medi- 
cation insulin and other 
through the lungs is doomed to failure. The 
lung tissues may tolerate injected materials 
but there is no reason to expect that it will 
absorb them. 


such as substances 


The fact that the todipin shadows produced 
in lungs gradually become tainter with time is 
shown to mean that the todipin is ejected from 
the lungs and not absorbed through the lungs. 
This has been demonstrated even in patients 
who showed very little, if any, cough retlex 
with the oil in the lungs. 

Although the amount of iodine in the iodized 
oil injected is generally not any more than is 
usually given in therapeutic doses, one should 
be very careful about emploving this material 
in cases of hyperthyroidism, disturbances of 
kidney function and in cases of idiosynerasy to 
iodine. Since there are cases of mild hyper- 
thyroidism that are easily overlooked, it is 
advisable whenever there is suspicion of mild 
hyperthyroidism without the presence ot 
clinical symptoms to subject the patient to a 
basal metabolism test. Kidney function test is 
also indicated in doubttul cases. 

Since the intratracheal administration of 
iodipin by puncture or introduction through a 
catheter ts disagreeable for the patient, insul- 
flation of the finely atomized todipin has been 
suggested. The lung shadows produced by the 
latter method seem to be satisfactory, but 
since there is danger of some absorption of the 
oil through the stomach, one should have the 
patient expectorate saliva and irrigate the 
nose and mouth after the inhalation. 


Lynuam, J. E. A. Radiography of the chest in 
Brit. J. Tuberc., April, 1926, 


tuberculosis. 
O1 O66. 


The technique must be good if the roent- 
genogram is to be of the greatest sery ice. The 
roentgen tube must not be too hard or detail 
may be lost; and the patient must be in a com- 
fortable movement may 
occur. The upright position is preferable for 
routine work, and it is better for the patient to 
sit than to stand for all but the shortest expo- 
sures. The distance from the anticathode to the 
film should be over rather than under 30 inches. 
The patient should not lean against the cassette 
but should just touch it. The use of a heavy 
current through a soft tube, for the shortest 
possible exposure insures the greatest uni- 
formity in films and largely eliminates blurring 
due to the movements tn the lungs which are 
associated with the pulsation of the heart. 
Over-development of films is sometimes respon- 
sible for faulty interpretations. 


position or 


gross 
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It is questionable whether roentgenograp! 
can detect what Is, In the pathological sense, 
early tuberculosis. By the time the change 


induced by the morbid processes have reach« 
such proportions as to be demonstrable roent 
genologically the disease is usually well « 


lished. But 


cating changes in definite areas of the 


it sometimes occurs that by 


fields, the roentgenologist may be of mater 
help to the clinician, and it rarely happens t 
a film will fal to show contirmatory 
otf the disease when the physician has 
even doubtful signs. Where the roentgenog 


CV 


results are inconclusive repeated examinatio 
should be made. 

In some children, as time goes on, ¢e! 
glands 


nilic become larger and m 


variations of density which suggest the 


bility of caseation. These should be reg 

as tuberculous. When glands of this tvpe ar 
recognized in a child, examin 
should be made in certain areas, name 


outer part ol 


carelul 


the infraclavicular regions, 
apices ol the lowest lobes, the truce APICES ¢ 
lungs, the upper part of the upper bror 
area about 4 inches below the clavicle, 
the outer part ol the bases of the pel 
lobes. 

In the adult, the most frequent site for the 
earlier opacities is said 


to be below the outer 
of the clavicle, although the true apes 

often involved. In 
showing 


a series of suspected 
neither 
genological signs but 


cases physical nor roe 
who were kept unde! 
observation, the characteristic opacities Cl 
first detected in an irregular chain exter 
outward and backward 


from the lung 


where old glands were evident. Tuberc 
of the distal portions of the lung without 
presence of shading suggesting disease at thi 


root areas 1s almost never seen. 
I-xtension of the disease is marked b 


appearance of successive groups ol 

. I 
opacities. In the more chronic tvpes the opac 
ties appear to increase in number for a time 


and gradually become merged into a roe 
diffuse shading which marks the process 
extension in the diseased area. Caseation or 


established may 


remain unchanged over 
periods, or may come to show more or les 
absolute opacity due to calcification. In thi 
late tuberculosis, there ma Y 
enormous cavities and massive collapse follo 
ing bronchial occlusion. 

Healing is evidenced by cicatricial contra 
tion. Individual nodules may be encapsulate 
or larger areas of the diseased lung may becom: 
fibroid, showing a 


stages ol 


slowly increasing opacit 
with but little lighting up or expansion or 


inspiration. 
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\NICKELVIE, B. An to the radiogt Q! membrane ol the sinus t t way 
the maxillary ntrun Brit VJ. J ; ndicate the existence ol ror nfection. 


1Q20 50-59 So far as can be detern ed, 1 ( entirely 
\s to the ono choat ) rd etfect Cl sed as an 
nad new growth of the nti ner I OPaG n the roentgenog! ( study 
Otel Cle thre Ol the SIN ( 
suggest nrecte t} he author has us De! ent so ition 
rings to the ty | ol 1odipin. A trocat ert the ntrum 
CCUrATE ( Ol the YOSITIO nel n r to t ( us. Care 
he ore t Cul ¢ t ( ( ve taken to re the ne solu- 
out T ) ne thelr yout + ‘ In 
SHO the extent ( nto the nt throug the trocal 
neat tie the ( ring ne exact t tte nto 
t CE ) ( the ntrun it ) t t atient 
vet cott extel ( ( ns upright CK ( t oreat tions 
revent the ) e ol the nti S are 
) the ( CCC t ( S ection, 
( ) ( ( ( t ( Lereoscopl¢ ( thie tero- 
or in other cases the t Ol nad tel ) 
Sura kk t¢ ( ( { Ol npectio nte t ( t ( oidal 
int ti SCS, Sn ( + the sed n 
\\ tl ( ) ( () the I is 
vhethe chy ) SCO Carri¢ out Usu t t these 
intr t t tt ent ses can lone tel art of the 
die turbinate re Phe 
to the Cl ~ ( irned iron the the odized 
Sem a mre Bu res \ oO n the nose + | to the 
1Q20, XXXIM, 737-739 sopharynx. Norn the « carry 
11¢ ithor | the eth ( nto the nasop ( ind 
nyectlo to the te . { Ss it elinitely establishe ents 
the east | I I ( ( ( yeas I ( VO case reports I C ( ( ( chronic 
patient t I< el ccurate etho sinusitis In the max tr the other 
nosis for some gynecological conditior so maxillary evst. In both of these cases the 
Ing tering re Ol nary roentgenog! Ol oO n tixing 
Hbroma ( I necevst tispossibleb ‘ the diagnosis, Dut alter the injection ol odipin 
of it to show the cause of some cases of ste ty. the thickening of the ng ot the ntrum 
is It ce onstrates erme lity of the t esc established the diagnos n the tirst case, and 
It also sometimes shows incont nence the the second case est she the existence 
tubes as the cause otf menstrual intraperit ( Ol dental cvst of the so-« ( niectious type. 
hnemorrnage. In these ¢ es the flu t¢ iodized Oll Ye ns I sinus tor a 
collects I Douglas thout ¢ I i De! od In the t es it 
contraction of the mouth of the tubs usually be tound + tne ol twentyv- 
In cases I Vhich the quid escapes the four hours, This IS true the ntrum 
peritons tv it does no harm. ~ liseased. Remoy irom the tront sinus 
6.0. flowe through the tu TO much Qul¢ ker I ron the ntrum. 
Douglas’ pouch. The matient did not tee Littl therapeutk use can evel expected 
pain ol nconvenience either at the t y{ from the use ot 1odized o s it 1s removed 
the injection or afterward nd ) t Irom the sinuses too rapid 
S »davs lat not show mn of periton- 
of the large intestine. Boston e~ S. 
MIacCreapy, Paut B. lodized oil as Aug. 5, 1926, cxcv, 243-257 
In the diagnosis of chronic sinusitis Ol Phe occurrence ol indetinite lower xdominal 
maxillary cysts. Boston M. c= S. J., Sept. symptoms in a person of cancer age should 
2. 1020, CXCV. 107. make one suspicious of cancer: wal isDicion 
lodized ot] will show the imount of pr OIG should always lead to an examination of the 


degenerat on and thickening ol the IcCOUS stool lor blood, and, st more mportant, a 
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roentgen examination after an opaque enema. 
In the diagnosis of cancer of the colon, the 
enema is much better than the barium meal. 
The same picture may, although infrequently, 
be caused by peridiverticulitis. The degree ol 
operability cannot be determined from the 
roentgen findings. Cancer of the cecum ts the 
hardest of all Operative treat- 
ment of these conditions is the only method 
offering any chance of cure. Irradiation with 
roentgen ravs or radium has not vet been shown 
to be of any help. 

Diverticulitis of the large intestine is not so 
uncommon as ts ordinarily supposed and usu- 
ally occurs tn the sigmoid flexure. In any case 
which seems like appendicitis but in which the 
symptoms and signs are in the left. side, 
diverticulitis should be suspected. For this, 
conservatism is preferable to radical surgery. 
In diverticulitis there is usually a 
repeated attacks with more or less fever. The 
roentgenogram will show up some diverticula but 
it is not to be depended on in making a diagnosis. 

Five are presented showing difficult 
and unexpected problems in surgery of the 
large intestine. 


to diagnose. 


Cases 


\MouLtoncuet, P. The roentgen lesions of 
certain forms of acute arthritis of the hip. 
J. de radiol. et délectrol., March, 1926, 


X, 115-119. 


Very little has been published in regard to 
roentgen changes in acute arthritis but the 
author hdinvas that In many cases of acute 
coxolemoral arthritis destruction of bone by 
erosion can be seen at the upper pole of the 
joint. He describes 3 cases, all of them in adults 
in which the roentgenograms showed 
siderable enlargement of the cavity of the 
tabulum and destruction of both bones, that 
is, a veritable intra-acetabular luxation. The 
lesion was a compressive ulceration of the root 
of the acetabulum due to rarefying osteitis. 
The frequency of this picture in acute arthritis 
is not known. It is certainly not constant and 
the author has seen 2 cases in which it did not 
appear at all. Its etiology varies. Two of his 
cases were of post-puerperal arthritis and the 
cause of the other is not known. Other authors 
have cited cases in pneumococcus arthritis 
and typhoid arthritis. But all cases of arthritis 
with this etiology do not cause secondary bone 
lesions; he has seen one case of post-puerperal 
arthritis which did not present the least erosion 
of the acetabulum. His cases were in adults, 
those of Lamy in young children, showing that 
these bone lesions may occur under very differ- 
ent circumstances. 

He believes that the position of the limb dur- 
ing the acute the arthritis plavs an 


con- 
ace- 


stage of 


Re entgen 


history of 


and Radium Literature Janus 


important part in the production of the com- 
pressive ulceration. In all 3 of his cases the limb 
had been left in a bad peeition of adduction- 
flexion. The cleaned luxation of tuber- 
culous coxitis is produced in the 
The similarity of lesions to 
tuberculous coxitis is the important point 
about them. But the process of repair is mucl 


same Ways 


these those ol 


more rapid in acute pyogenic arthritis than 

tuberculosis. At the end of three months of 
correct immobilization in his cases cure was 
brought about, with roentgen signs of bone 


acetabulum was recon- 
bone 
process ol condensing osteitis, such as 
is seen in tuberculous coxitis at the end ot 
three vears. It ts important to know that thi 
compressive ulceration with intra-acetabulat 
luxation may occur in acute arthritis as it 
may protect the examiner from making a mis- 
taken diagnosis of congenital 
the hip or an old coxitis. 


repair; the root of the 
structed and the new 
it was a 


was dense: 


dislocation of 


The development Ol CON 
Vi through epiphy Sei ul displ: cement. Beit 
klin. Chir., 1926, exxxvil, 148 


in from the acute systemic diseases of the 
skeleton which lead to changes In the angle of 
the neck of the femur and other epiphyseal con- 
ditions terminating In coxa valga, there occurs 
a displacement of the epiphysis toward the 
neck of the femur in the lateral direction, 
process which is of considerable importance i 
the understanding of most forms of coxa valga. 
The possibility for such a lateral shift of th 
cap occurs only in those particular cases wher 
the space between the lateral acetabular edge 
and the upper lateral edge of the femur ts 
greater than the greatest height of the cap ol 
the femur. Wherever the lateral of the 
acetabulum and the upper lateral end of the 
neck of the femur happen to be separated con- 
siderably from one another, where large: 
lateral portions of the head are out of contact 
with the acetabulum, the epiphysis of the 
femoral head shows a tendency to latera 
displacement over the neck of the femur. 

In order to distinguish these relationships 
the roentgenogram with complete distinctness, 
it is necessary to take the picture of the neck ot 
the femur at a correct angle. The usual roent- 
genograms taken with external rotation of the 
limb are absolutely useless for this purpose, as 
they very easily give the impression of a certai 
shift of the cap toward the major trochanter 


edge 


The necessary films must be taken with the 
limb in normal position or with interna! 
rotation of the leg. 

The consequence of a lateral shift of the 


epiphysis upon the neck of the femur is a cox 
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valga. The end ol the lemut appears straighntel 


although the neck itself still maintains practi- 
cally the same angle as in the normal. As 


case of coxa vara otf adolescence, there ite! 


follows an adaptation Ol the contours of the 


I 


the new 
edge of the 


femoral neck to 


The 


position of the cap. 


median 


femoral neck runs 
somewhat straighter in convex curve and 
the upper edge runs toward the out rdly 
shiitted lateral edge of the epiphys nd 


appears shortened. Phrough further osseous 


ippositions to the now horizontally laced 


symphysis, there results subsequently alemol 

neck which ts really straight. Consequent the 
displacement of the epiphyseal joint « 
found tully developed In only a cert ela- 
tively early period, but the later genuine CON: 


| 
end etfect of this ea 


valga is the riv epip ( 
displacement toward the outside. 

explanation permits an understane 

ol a variety of forms olf coxa valga whic! ve 
hitherto been only vaguel underst 
regards their genesis. his S provel ) I 
examination of the conditions n ! ) 
alga flattening OL the icet ) in 
CONaA Vaiga luxans 4 2 CONG ilo: 
vertical position ol the pelvis; 3) COX 
due to muscular tens on; 4) COXa 


genu valgum, and (5 


tory conditions. In most cases of these type 

shifting of the epiphysis toward the neck of the 
femur Is the lacto., the shift be 
laterally and v. The condittior Der- 
mitting this lateral shift of the epiphysis, ch 


takes place very gradually, 


causative 
upwardl 


is firstly the incom- 
plete articulart! mn of the head only tn its me 


sections with 


] 
a tlattenning or vertical posit 
ot the acetabulum: and secondly, it mz eC 
caused DV a permanent position of adductior 


ot the femur. 
\IARIO. Cystoscopy and reentgeno- 


NEGRO, | 


graphy in calculus of the bladder. 


] > 
at urol., Bologna, January, 1920, H, 223-255 
Both CYSTOSCOPY and roentgenograpl re 
valuable aids in the diagnosis of vesk cal- 


other method 
a great many cases. But 
which method fails 
entirely or is insufficient for a definite diagno- 
sis. Cystoscopy cannot be 


culus and either the one or the 
suflices in there are 


certain cases in each 
used in cases Where 
it Is impossible to introduce the « Vstoscope, as 
for example in children, in cases of stricture, 
In certain the urethra and in 
caleulosis of the urethra. And it cannot be used 
sometimes because ol certain Spec ial cCONdCItIONS 
in the bladder, 
renders any distention impossible and copious 
hemorrhage or pyuria of the bladder which 
obscure the view. Cystoscopy may be insufli- 


anomalies of 


such as intense evystitis, which 
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cient or lead to mistakes In nterpretation by 
of masses of detritus in the bladder 
and in 


encrusted cystitis and encrusted tumors of the 


reason 


such re Be) blood clots or masses ol pus, 


bladder. It calculi 
covered with clots and fibrin or ones completely 

And it 
ies 


the cvsto- 


also fail in cases of 


may 


enclosed in a mantle of organic 


tissue. 
a calculus in spite | 
ir in calculi sttuated in 
«l Very deep vertex ol the hI idder which the 
located in 
‘capped”’ 


may not show 


SCOpl¢ picture being cle 
cVstoscope does not re ch, ealeull 
cvstoceles or vesical herniae, calcul 
WIth a piece ol vesical mucous membrane, or 
calcull in vesical diverticu 

Roentgen examination may fail to show a 
excessive thickness 

vhich renders the 
| the 
Uric acid 


ones composed of ammonitiacal 


vesical calculus because of 
of the walls of the abdomen 


bladder region opaque, OF ol 
chemical composition of the stones. 


calculi and 


exami- 
‘ad to mistaken diagnoses in cases 


encrusted bla 


calcium urate are not vistble. Roentgen 
nation may |e 
of shadows cast by tumors, 
encrusted cystitis or encrusted clots or masses 
paravesical 
includ- 
dermoid cysts, 


ol pus or by reason otf certain 
lesions impermeable to roentgen rays, 
ing caleitied evsts of the pelvis, 

calcitted gummata and intestinal 


As each of the two methods may be 


calcull. 

insufli- 
and as 
for the 
In calculus ot 
making 


ses otf Doth cvsto- 


1 
cient in the conditions outlined above 
he causes of failure are not the same 


two methods errors of diagnosis 
oreatly reduced by 


+ 


the bladder can be 
systematic use in doubtful ca 


scopy and roentgenograph 


Penu, H., CHassarp, M., and ENSELME, 


J. Roentgen study of congenital syphilis 
of the long bones in early infaneyv. J. de 
radiol. et d’ électrol Februar 1920 
54 Od. 


Phe author has made a study of the roentgen 


picture ol svphilis tron rth to two vears of 
age and presents plates showing the results. 
re four the first two of which 


The gummatous form is very unusual 


| here forms, 


are rare. 


although it ts frequent after three 


vears of age. 


lhe osteomalacic or destructive form ts also 


unusual; it presents vartous phenomena due to 
multiple 
rarelac- 


dystrophy of bone tissue. The bones are 
fragile and these infants 
Iractures. 


often have 


There seems to be a sort of 


tion of the spongy tissue, a variety of osteo- 


or lacunae, a dentate or worm-eaten 
the ends and along the edges which 
represent either true losses of substance or a 
rarefaction of the bone. 
symptoms and the 
only by roentgen examination. 


notches 
appear- 


porosis. roentgenograms show 


ance at 


| 
There are no clinical 


condition Is liscovered 
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The two other forms are frequent. Wegner- 
Parrot’s osteochondritis is a disease of intrau- 
terine life. It is generally discovered only by 
roentgen examination, for Parrot’s pseudo- 
detachment of the epiphysis is the clinical 
manifestation of its maximum degree. It is 


only exceptionally found after the third 
month of life. It is characterized by dentate 
processes extending from a variable depth 


between the proximal face of the articular 
cartilage and the juxta-epiphyseal part of the 
spongy tissue. The process ot calcification does 
not tollow a Instead of being 
superimposed, as they are normally, the zone 
of calcification and that of cartilage inter- 
penetrate each other reciprocally and irregu- 


normal course. 


larly. Osteogenesis is excessive in some places 
and detective in Soon 
occurs, detective arterial 
circulation, which alters the spongiosa already 
formed and the periosteum itself presents 
signs of hyperplasia. The fourth form, ossifving 
or hyperplastic 


others. necrobiosis 


due doubtless to 


periostitis, is found in 8o 
per cent of cases of syphilis in early infancy. 
Generally it shows no clinical symptoms. In 
the majority of cases it appears with absolute 
symmetry in the bones of the four limbs. It 
is an the 
first three months of life and extending up to 
the 18th month. The roentgen picture is almost 
pathognomonic. It is caused by the embryonic 
layer of the periosteum becoming affected by 
the syphilitic infection. Under the influence 


extra-uterine disease beginning in 


of the irritation caused by the spirochetes 
this laver manufactures granulations which 


penetrate the cortex and finally become en- 
crusted with calcium salts. There is a sheath of 
calcified periosteum which often surrounds the 
whole length of the long bone; its outlines are 
generally regular but 


there are 
localized projections. 


sometimes 


PINCHERLE, Pino. Roentgen findings in pertus- 


sis. Pediatria, March, 1926, xxxiv, 316-320. 


There are three types of roentgen picture 
in whooping-cough. In the first type the lines 
which radiate from the hilus are delicate and 
pass for only a short distance into the paren- 
chyma; they are more numerous in the sub- 
clavicular region than farther down. Between 
them there are numbers of small rings with 
a thin circumference and_ intensely 
clear center. They are most numerous around 
the hilus and in the subclavicular fossae, 
but are also found in distant parts of the lung, 
even in the apices. This type is found in the 
catarrhal stage and the beginning of the con- 
vulsive stage. 

Type 2 is the most characteristic and is 
found at the height of the disease. The opaque 


opaque 
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stripes have greatly increased in number and 


in breadth. They pass into the parenchyn 
in all directions and reach the most distant 
parts of the lung, forming inextricable 
tangle of lines. Thev are not always unitorn 
in width throughout their course. At the | 
there are no longer delicate stripes irradiating 
ina stellate form, but large shadows of moder- 


ate intensity and hazy outlines characteristi 
of enlargement of the glands. 
in the first tvpe are increased in number 
are now localized the 
the mediastino-diaphragmatic part 

the lung is most compressed and here there ar 


Phe CIFCICS 
along lowe! ror 


rings of all sizes, some of them with a tl 
forming the circumference but many wit 
opaque circumference larger than the lum 
The iumen varies Irom a mere point tO 
centimeters in diameter. 

The third type ts found in 


complicated 


VervVv severe 
cases of whooping cou 
shows all the signs des« ribed above in nintel 
form and others due to whatever complicatio 
may exist. Mediastinal pleurisy ts frequent 
the author saw two cases of semilunar opacit 


due to mediastinal pleurisy. In one case ther 


was an accumulation of gas due to mediast 
emphysema which caused the death of the 
child. 

The rings are the outlines of small bronc! 
struck tangentially by the ravs. They re 


dilated trom the constant attacks of coug! 
and in the tvpe the outlines are 
thickened trom the dense secretion contain 
in them. The bronchi that are struck long 
tudinally show heavy lines due to the thicken- 
ing of their walls. 


SCCE ynd 


The blood vessels and 

phatics which under normal conditions forn 
the lung outline are dilated and gorged becauss 
of interference with the circulation 
the attacks of coughing. All these factor 
combine to give the typical roentgen pictur 

ol pertussis. 

Che picture is valuable not only tn diagnosis 
but also in prognosis and treatment; it 
particularly useful in establishing the indi 
tions for radiotherapy which has proved ver 
satisfactory in many cases. 

REDEKER, FRANz. Infraclavicular infiltrations 
their developmental forms, and their relation 
to tuberculosis of puberty and to the problen 
of phthiseogenesis. Beitr. klin. Tuberk., 
1926, 574-600. 


There is a form of post-childhood tuberculo- 
sis in which the first manifestation is not local- 
ized in the apex but somewhat laterally under 
the clavicle or somewhat deeper in the middle 
field. This earliest sign is usually demonstrable 
only roentgenologically and not by percussion 


« 


~ 
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The treatment of osteitis deformans ts at 
present very unsatistactory. 


SCHELLENBERG, G. On the clinical picture in 
pneumoconiosis. Beitr. z. klin. Tuberk., 1926, 
179-181. 


The roentgenological picture of the conioti 
lung is characterized mainly by the processes 
of condensation usually developing systemati- 
cally, preferably in the middle portions of the 
lung. The clinical symptoms are usually slight 
as compared with the relatively marked roent- 
gen findings. In pulmonary tuberculosis, the 
densest shadows are generally found in the 
upper fields, while the coniotic shadows, on 
the other hand, are always in the lower fields. 

A very striking case of chalicosis of the lungs 
was observed, in) which 
surprising svmmetry 


there found 
in the changes in both 
lungs, the localization, however, being in th 
upper fields. The shadows were sharply out- 
lined in the lung areas. It ts assumed that the 
sharp delimitation was produced by a reaction 
of the lung tissue and not of the pleura. The 
clinical symptoms, however, indicated a prob- 
able participation of the pleura, since the 
patient complained of breast pains. All the 
hilic markings appear to be drawn upward, 
and the contraction of the vascular shadows 
indicated that the coniotic area had undergone 
fibrosis of an advanced degree. 

The occurring In a worke! 
forty-four years old is described in detail. 


Was 


case, mosaic 


Van Dessec, Artueur. Calcification of gliomas 
of the brain. Arch. franco-belges de 
October, 1925, xxvii, 845-874. 


With recent improvements roentgen 
technique, including the introduction of rein- 
forcing screens, the use of the Potter-Bucky 
grid for eliminating secondary rays, combined 
with the stereoscopic method, calcifications 
can be demonstrated now that could not have 
been shown a few vears ago. In an examination 
of Cushing’s material since 1921 the author 
found that 17 out of 126 gliomas of the cerebral 
hemispheres, or 13.5 per cent, showed calcifica- 


chir., 


tion. This does not include the cerebellar 
gliomas, only two of which showed calcitica- 
tion. It is possible that cerebellar gliomas 


because of their position do not have as long 
a life as those of the cerebrum and so do not 
calecify so frequently, or it is possible that the 
calcification does not show so well because of 
superposition of the shadow of parts of the 
petrous bone. One old case of glioma from 1907 
which was not roentgenographed before opera- 
tion was examined and showed calcification. 
The author the clinical and 


histories 
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several the 17 
glioma which presented calcification. A stud) 
ot these cases shows that such gliomas can be 
accurately localized by 


Phe caleification ts 


roentgenograms of 


CASES 


roentgen examination. 
found chiefly in 
made up of highly differentiated cells, whic! 
are therefore the ones in which the prognosis 
is most 


oliom 


favorable. The operative mortality 
in these cases is verv low. The calcium salts 
are deposited almost exclusively in the walls 
of the vessels after they have undergone hyalin« 
degeneration. 


WILKIE, D. P. D. Coincident duodenal 
gastric ulcer. Brit. Ml. J., Sept. 11, 
409-470. 

The author examined 490 
mortem for duodenal ulcer. In 41, one or more 
such ulcers were found (8 per cent). In 5 cases 
one or more ASstric ulcers were present alor 


1Q26, 


bodies pe 


with the duodenal ulcers. That is, in 12 per cent 
of cases of duodenal ulcer a coincident gastt 
ulcer was found. During the past five vears a1 
experience with 300 operated cases Of ulcel 
gave the following incidence of involvement 


Fem le | 
Duodenal ulcer alone 1607 54 
Gastric ulcer alone 17 20 
Coincident duodenal and gas- 
tric ulcer 27 15 
Potals 1 2 


Phe roentgen-ray picture after a barium me 
is an important element in the accurate diagno- 
sis of this condition. In the early 
roentgen evidence of gastric ulcer may be 
little uncertain, and may be contined. to 
slight irregularity of outline of the lesser curva- 
ture with some degree of spasmodic hour-glass 
contraction. In the advanced where 
stenosis has occurred, the very typical picture 
of hour-glass stomach and duodenum leaves 
doubt as to the diagnosis. 


cases, the 


lwo groups of cases are to be distinguishes 
when considering operative measures: (1 
Active ulcers without stenosis in persons under 
fiftv vears of age; and (2) unhealed but ch 
trized ulcers with stenosis, in elderly subjects 
lhe Balfour operation ts recommended for 
first group, while for the second group pure 
anastomotic operations give a lasting cure. 


It seems clearly demonstrated that comnci- 


dent ulceration in the stomach and duodenun 
is relatively common. In this series it occurred 
in 16 per cent of all duodenal ulcers and in 53 
per cent of all gastric ulcers. 


) 


« 
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Van Neck. A case « 


sacralzation of the 


lumbar vertebra Arch franco-bel¢ 

chir.. June, 1Q25, 505° 510. 

A oirl, aged eighteen, alter | iron 
car began to have p . in the right 
region which increased ( 
Vas a VeT\ tudible aint Cract 
vhen she went lorward qi the mp 

intil she had to walk with crutches. Rov 
examination showe Sacl ZAtIo t 
lumber vertebra on the right ut the 

striking discrepanc eT WEE the ( 
nd Operative line The roenta 
showed large transverse proce 
reached the ONE t cI 
the base and te connecter 
sacrum SO Oper tio! howed proc 
irger thal pend hich was direct 
na attached to the ( mone cn 
crest ) SOLIC gaments It was Cl 
remove oO CCOU! tS CLOSG ttacl 

the copious hemort Its point « 
ition oO the erteb CO ot ( 
Althoug! process is ot CO 
removed the pain stopped it ONCE 
cracking sound. at the scoliosis we 
complete Correct Ite! 


months. 


YVERNAULT, ad MontTEL. L. A 


) 
rene! ZCC OSTCITIS th geodes 
type. J. de radiol d electro 
Marcel 1620.. Et. 

\ man ay “SIX | 
except that h noperation tor ston 

{ 
VOUNnAEE n the buttocth probab t 
minuted tracture of the rim of the cet 

\t the end of LOTS he ecvAaAn TO have st 


nd Intens¢ nt 1 

1c idac ( iefly t ott ( 
symptoms tor whicl e came to 
His lowe! limps telt veak and exan 
showed svmmetrical an votrophy of the 
mal segments of the limbs. No paralvses 
tractures; no histor (I svphilis his 


\\ 


ire norn and the re 


negative. There were hard elongated s 
along the antero-internal surface of the 
and the lower part of the right ulna. The 


| rig 

ICHICAtLOl 

contained Bence-Jor es 
| he nod 


examination 


ntense deca 
HDumose. 


ules on the bones led to a roc 


I ] 
: the skull was found 1 


size, though it is frequently increased 
disease. There were many small Feodes 
ault, the sella turcica was elongated 


| } 
clinold processes eflaced. There 


ttered 


Were 


veodes Irregulariy 


SA 


throughout 


It! long and short bone the ver intlocular or 
ae n ultilocular, generall OVOIC t ndetinite 
outimnnes or sometimes vitl circle 
et- round them. ne ere ro r ) bone 
) tissue that w sometimes norm , sometimes 
ere rarelied, sometimes spotte nad il ( places 
enser than norn 2 e of these pseudo- 
‘ ( ts were in the cortey d some of them, 
| ng reduced the Ortex TO | Ver, 
seemed to invade the rrow Can more or 
CSS completely. Are ( tne t seodes 
te which formed the palpable tumors on the legs 
nd forearms the corte ! ( VAV\ 
; thine, but it had not been broken down any- 
f ere. One unusual feature that at two 
thre laces on. the Dostel Ce 4 the tibia 
there vere little ye! eXCres- 
Cences largest Code n the eck of the 
the elt lemur at the sit the Nn IQI4 
t Icl Suggests that YOSSID t retving 
stropl ot the br ( ( ( Lused 
, yy the trauma. Reckling sen t s trauma 
Ss very Important In the genesis mone cvsts 
‘ ake yatient still has ( ton n this 
‘ ) nd leg The « 1 ot the sease, at 
the east at some periods, ery SIO’ Oo series 
ot Ol pictures taken at I ter Ol s months 
e not Shown any noe nm the CSIONS. 
y  ZANOLI, RAFFAELE. Congenit ixation of the 
Chir. d. org no re to, December, 
O25, 63-104 
Zano gives CLINK stories 3 cases, 
( pDrolusel\ lust! ite ) Notog yhs and 
Cl roentgenograms. S I Ss flection: 
Karl In 1921 collect 2 Cases 5 have 
een publ shed since the making total of 
52 The condition S | lal and 
S frequently accompanied DV othe nomaltes 
ere ol development, sucl s luxation of the hip, 
( fl; t-loot, Scoliosis, etc In one of the ithor’s 
cases there was complete sence of the jornt 
on meniser and the crucial ligaments of the knee- 
- oint. This anomaly has never Te Se escribed 
n- etore. The patient's father was syphilitic 
re nd she had a doubttu sitive Wassermann. 
After discussing the rious theories of 
ys pathogenesis, the author concludes that con- 
genital luxation of the hip is due to nomaly 
S n the position of the joint ixes, that is to an 
( external rotation of the tibia and inward 
rotation of the distal epiphysis ot the temur, 
( due to mechanical tactors during intrauterine 
re. 
S solier! reports that roentgen pictures of the 
( knee-joint show that hyperextension the 
patella oOccuples the SUDI trochlear LOSS; while 
n extension the upper part Is In the supra- 
e trochlear fossa and the distal part contact 
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with the trochlear. In moderate tlexion the 
patella moves downward still more, so that 


only part of it is in relation with the trochlea, 
and in extreme degrees of flexion it lies entirely 
in. the intercondyvloid tossa. The author's 


roentgenograms of normal individuals contirn 
those of Soliert and that in extension 
the occupies the trochlear region, while 
in flexion it | 


iInterconday 


show 
patella 
ies lower down and occupies the 
loid fossa. He also examined fetuses 
8 to 25 mm. tn length; all of them were 
in the physiological tlexed position of the fetus 

uterus and the patella was somewhat 
higher than in the flexed position of the infant 
or adult. In those 8, 11, 12 and I 4 
the two-thirds of the patella 
lav at the level of the trochlea, while the lower 
third w 


fetuses 


trom 
In the 


em. in 
length upper 


is in the intercondvloid fossa, while in 


18 and 25 ecm. in length it had moved 


down until half of it lav in the intercondyloid 
fossa. 

The roentgen pictures in congenital luxation 
show the patella displaced outward, more oO! 
less marked decrease in the | 


ind a marked decrease in the 


intercondyloid 
articular 
fossa of the tibia, which in some cases occupies 
small part of the internal 
the bone. The roentgenogram in 
some cases shows an inward displacement ol 


only articular 


surtace ol 


the axis of the femur, a real lateral displace- 
ment and not the simple deviation of valgus. 


In the lateral proyection the outlines of the 
lower epiphysis of the femur in some cases are 
rather flattened and the margins of the two 


condyles are not superimposed. 

methods ol 
of this condition: operations on 
the 
operations on the muscles, and mixed opera- 
tions. The 
nd comes to the conclusion that perh ips 
the best one ts combined median transplanta- 


treatment 
the 


and capsule, 


There are four chiel 
Done, 
on 


operations ligaments 


author used various methods tn his 


Cases a 


tion of the patellar tendon and capsulorrhaphy. 
In connection with median transplantation 
of the 


in technique, 


patellar tendon he emphasizes one point 
the disinsertion of the 
quadriceps tendon. He used this method in 4 


| 
namely 


of his cases and in one of them particularly 
ifter having cut the insertion of the vastus 
externus and the lateral attachments ol 
patella he could flex the knee without luxation 


the 


of the patella. This detail of technique ts 
justified by the fact that one of the most 
characteristic changes this” affection ts 


external displacement of the whole extensor 
system—dquadriceps, patella, patellar tendon 

and this is the best method of restoring the 
extensor its normal relations, 
re-establishing normal function and guarding 


apparatus to 


against recurrence. 


Radium Literature 


ind 


ROENTGEN AND RADIUM 
THERAPY 

BecLERE and Sirepey. Intra- 

cured by 


roentgen therapy without re 
alter tive Bull. 
Linec. cde Par., March, IQ20, XV, Ot) 


rence vears. 

et de 

107. 

A woman aged {iftv-four, teacher an ect- 

ress of a school, was examined tn 

and showed an unusual splenomegaly without 
which attribut 


tuberculosis. a 


iucemla could not be 


syphilis Ol 


1910, she had had a 


malaria, 


tumor the size ol t 


removed trom the external orifice of the left 
inguinal canal. She had never menstruate 
As a matter of tact, though she had thie 
appearance ol being a woman tt was ( 
external masculine pseudohermaphrodit 

At the external orifice of the right 


canal, exactly svmmetrical with the 


scar, there was a smooth hard oval body pre 


sure on which caused nausea, It Was SS 
to be testicle and tt was found from the hist: 


ical report that the tumor removed some v« 


before had been a seminoma. A diag 
metastatic seminoma of the spleen was ( 
ind roentgen treatment begun July 3, 192 
ind terminated Dec. 16 the same ve 


treatments having been given, at tirst weet 


and later at longer intervals. Ten « ~ ( 
the first treatment although small dos« 
moderately penetrating ravs beet 

the spleen had greatly decreased in. siz 
month and a half later it was normal i ( 


The irradiations were continued as pre 
measure. Seminomas 


tionary and their met 
tases are very radiosensitive. At present 
vears after the ortginal operation ar 
vears after the roentgen treatment. of 
metastasis there are no signs of recurrencs 
BeGcouIn. Two cases of death from 
uterine use of radium. Bull. soc. d’obst. et di 
evnéc. de Par., February, 1926, xv, 137-138 


Among the 137 cases in which the aut 
has used radium 


ot the body of the 


vithin the uterus for cancer 
uterus or the cervix he h: 
had one case of slight peritoneal reaction wit! 
Phe first was a case 
ol basal cell epithelioma; on account of the 
the depth ol the 
agina he thought either abdominal or v: 
hysterectomy was dangerous and so used t 


recovery and two deaths. 


pat ient’s stoutness and 


tubes of radium tandem; each contained 13 m; 

radium element filtered through 0.5 mm. plati- 
num and 2 mm. gold, all enclosed in a 
metallized rubber. The radium 
Nov. 24, and removed Novy. 28. As the number 


of millicuries was insuflicient the 


tube ol 


Was apple 


radium was 
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re- CCd ear ( a €vei t \t the 
tcl era ( et OC neteen, ¢ l I enstrua- 

5 On Dee ( OOK ON The ¢ ( rrhagia 
t t t to ting two mont ted for 
() ( ) ( ( I ( ‘ ( ( rrhea 
( Cl CNT () 1) ( tel ting ( pro- 
( Aut ) thre rer fed polvmeno! ( rried a 
oa the ear and a half ever been pregnant. 
( ( t the Augu IQ2 3, ( KRING that 
ee e | ( en et t ( rmed «i 
t t are B t y24 tire etror- 
tne ce t ( recommence \ Fe WAS 
t t erie etror- 
t te tlo the enit re found 
( 
ont on author gave row ccord- 
TO | t ice elds ot 
B ( t ( t ) t¢ on the 
( ) Cus to the MOTT the Ohe 
t ( ) ne the ) 13 to 
( CENT ¢ ( t ( ( ti with 
( t ? ) ntens Vi es onding 
( ( cling eryvthe ( the ter 0.8 
e put t per ( 23 
ubert us-skin distance, 2 ts, Coolidge 
CESS] treat ( ) three 
( a t! t tiie ( orrhea 
( ( ( ( to reg ( She ( ol 
the t ! ! ( l ting 
thre OD ( ) on the ¢ est 1 ction 
t ¢ the VCUKE thie eve that 
t sec t t the etlect ent mat lowing 
Cost rt t to develop non JUS iteum. 
the t ) t treatment ) nct onal 
( t ( Ces t 
‘ 4 ‘ 
P COMMANDEU! \ HO> ( neer 
( 
P tne cel © the t nev: 
Caesare: sect tion: 
4 
( n the ) et de 
| | ( ( ( Par 59° 062 
ct \ on t four 
to thre ) ( 4 
Cire] { ( ( vo, Was 
( 1¢ OSDIT Q25 seven 
t t t ( mths N¢ ( the Cervix. 
) SCO ( I C4 ne the] Ont « ( \ t she had 
NIC t t ct ( ( severe Hel ( Hy condi- 
ted tiie tre ( ) \ S Cl the ) not be 
» the st nt act Cost elt. She was give t t the nex 
it t rate the tact « cl the ) | ng ( SSI¢ ( CS ( ection was 
Dor hustrat ( eriormed under sti \ norma! 
we aged twenty-seven girl weighing 3000 Ss ext Porro’s 
I, 1924 con ol met mputation was pe ) Ca t nd the 
e hac to ( truate the ) d domen closed. VO S arte the operation 
Iirteen nd had the gangrenous part the stump resected. 
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Phe cervix was dilated by Hegar bougies up to 
No. 12 and two tubes of radium bromid con- 
taining 50 mg. each introduced through the 
abdominal orifice; usual quadruple filtration. 
Three tubes of 75 mg. each were placed in 
circle around the cervix. Therefore a total of 
radium bromid was applied for seventy- 
two hours, of me. After removal of the 
tubes transcervical drainage was established 
for a week. Three days alter the tubes were 
removed her temperature rose and oscillated 
between 37° and 39° for eleven days and during 
this time there incontinence of urine. 
The patient weighed 60 kilograms on Aug. | 
and on her discharge Nov. 6 she weighed 45 
kilograms. During the last fifteen days of her 
stay regained her appetite. Vaginal 
palpation three weeks after the radium 
was applied showed that the large cervical 
tumor had completely disappeared. Phe cervix 
was small and hard; there was slight induration 
in the cul-de-sac on the right. 

Michon believes that this method of apply- 
ing radium through the abdeminal 
after Porro’s amputation Is a very satistactory 
technique. If radium is used during pregnancy 
it should be applied only in the vagina. Intra- 
cervical application is generally 
abortion or premature delivery. 


325 mg. 


57.0 


Was 


she 


orilice 


followed by 


Coutarp, H., and Recaup, Cl. Results and 
technique ol roentgen therapy ol cancer ol 
the cervix of the uterus. J. de radiol. et 
d’ électrol., Par., April, 1926, 151-154. 


From 1920 the authors treated 32 
cases. All except one were absolutely inoper- 
able. Lhe patient who Was operable died, 
with radium after failure of roent- 
gen rays brought about only 
improvement. Of the 31 Inoperable cases 6 
were not able to stand the treatment and it 
had to be given up. Of the remaining 25, seven 
are still alive and free of symptoms of cancer 


1Q23 


temporary 


1923; this give 28 per cent cures. Most of the 
patients not actually cured were greatly 
improved and some of them are living two and 
three vears after treatment. 

Three methods of treatment have been 
followed: (1) by roentgen ravs alone: 12 of 
the 32 cases were treated in this way; in 3 the 
treatment had to be given up and 4 of the other 
Q are cured, or 44.4 per cent; (2) treatment 
first by radium and then by roentgen rays; 
most of the 10 cases treated in this way were 
ones of recurrence after radium treatment and 
none of them recovered. This confirms what 
the authors have found in skin cancer, namely, 
that roentgen rays are ineffective alter radium 
treatment; (3) treatment by 


one Was treated in 1Q20, one In IQ22 and a in 


roentgen rays 
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radium 
were treated in this way 
33 per cent. 


first followed by treatment; cast 


and 3 recovered, 
Phe authors have never had any serious sk 
reactions. In the early period of their tre 
ment when they were using relatively sn 
skin fields and a filtration of 1 to 1.3 mm. 
they frequently had more or less disturb 
intestinal symptoms and changes in the 
culation and blood picture, but since enlar 
the tields and 
have 


( 


using 2 to 2.5 zinc the 


2.5 mm. 
had 


never any of these sympton 
lheir present technique is to use a maxin 

tension of 180 kv., a filtration of 2.5 mm. zu 

skin-anticathode distance of 


meters and fields of 375 to 


O.50 to 0) 
$50 Sq. cm., the 
number depending on the case. The Gern 

in general prefer small fields and slight filtr 
tion, 0.5 to 1.0 mm. zine or copper, and tr 
measure very accurately so that the ravs sl 
strike only the tumor and not the surroune 
tissues. But as such determination of the es 
limits of the cancer is almost impossible the 
authors prefer to use less dangerous and mor 
elective rays. Ot 
and the 
metry are not 


this involves loss 
methods ot quantitative do 
very satisfactory. Their sk 
doses amount to about 60 H units for one- 
of the pelvis (about 14,000 Solomon’s Rk ut 


course 
time 


or tor the whole of the pelvis 100 to 120 4 
They never exceed 4 te 5 H units 
RK units 


1100 to 
per day. The maximum time of tre 
ment is twentv-tive days; the results are not 
good if it is extended farther. Perhaps it woul 
be well to reduce it to fifteen days or even | 
but that is difficult with the tubes now av 


able and besides it produces intolerance 
the patient. The total irradiation time 
twenty-five to fifty-five hours according t 


the size of the territory irradiated. 


Di Sant’Acnese, V. Artom. Radium treat 
ment of cancer of the cervix and the cervic 
canal. ( lin. ostet., Nay, 19260, XXvill, 22 


) = )) 
The best treld for radium treatment 
cancer of the cervix is in tnoperable cases 


The author has treated 413 cases exclusive 
415 


with radioactive substances. He has use 
either radium or mesothorium, viving 3 to 
applications of twenty-four hours each dist: 


buted over fifteen to twenty days: dose 30 m¢ 
radium element. If possible an intrauterine o1 
intracervical focus with foct in the vagina for 
cross fire. Filtration for mesothorium throug! 
1 mm. of brass and for radium through 1 mn 
of gold and platinum; external tube of rubbe: 
to absorb the secondary radiation. For the 


applications in the vagina the radium was 
covered with cork and outside that with rubber 
He has found needles useless except to destro\ 
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tuliflower vegetation He does not al tis better to periorn ess radi yperation 
ntrauterine focus i it Is necessary to ATC than the Werthein ind follow t up with 
he Cervix, tor fear Of dissemination, | does roentgen and radium ther: DV than to pertorm 
e advocate the Introduction of tubes t iv} the Wertheim oper tl 
ncisions the tor Ol the 
bdon vall L-DLING, | ARS, re tment ol irc tuber- 
Among the 113 cases 25 are excluded o culosis by roentger Paris méd., Feb. 6, 
SINCE Q20, so the tive car result rT Phe best field for entg treatment Is 
KNOW! nis es 215 operated Ip tuberculous adenitis nere re tnaree torms: 
cars or More vo. Ol these 16, or 7 pr ent, simple hyperpl th mpnomasy; (2 cle sed 
re delimitely KnovV to be alive eli. ymphomas th cent: caseation or suppura- 
Keports rece Iron 50 tion, and 3) abscessed ¢ as witl fistulas. In 
er cent an Lis probable that there thers yroups I and 3 roentgen treatment should be 
tril ving: they ere domest Or viIvVen In the beginning t cures the majority 
VOrKINg mel ne t Is rd to get ( cases. Isolated an phomas which 
th then ecause Of Their Trequent 7 ¢ resistant to roentgen therap should be 
adare \\ en ol extirpated. 2 ere there are ISCESSES 
I cures t Ss to emembered that the n the center of the Dhomas the senerally 
vere NOPCraDle Cases, Mat Ol the I come to the surtace on roentgen treatment and 
and no selectiorl WAS Mace ( recovery Toll ws. But « COUS TO n the center 
ol the cured cases the treatment Cc] re ery hard to cure woentgel treatment 
thout haope ( ( ould not DUSI t these CaSCS, 
hamuy sted. but the resistant glands ould be ext rpated. 
nother ( 2 tre C- Recurrences ind Case read \ perated upon 
CSSIVE VItTh rev roent ge ( should always be irradiatec 
1QO20, thirtv-live 27 cent. author has collected cases Of Ivm- 
iter two vears Or eC, Whi Cr- Moma treated DV irradiat n: per cent were 
centage considering that they were Cl cured and there was improvement In 14.6 per 
ane Ol tine ( need cent; 6.4 per cent had re I per cent 
this same period radium treatment ; ( S died otf the tuberculosis o1 I tercurrent 
TIVE t 130 patients, ) sease. Small doses should be used tO 
[4.4 Der cent. he combination of rac ( skin erythema Vit to 4 mn minum 
rocntygel ré S t! Witer, OF n exceptio! Cases Q.5 Zinc OTF 
superior to radiun One lt spite of the copper, given at intel STN weeks. 
| ts CXDressec ) Reg: 1d, Larger doses are d ngel 
hollowed DV roentgen rays Is etlective, t lhe prognosis of t WTCULOUS Pe tonitis has 
roentgel avs followed DV radium are n ( ) mproved considerab] ce the introduction of 
The reason the author has sometim« roentgen treatment. rradiatiol should be 
radiun rst is to Old the gene! ( t C4 vo ( t once Nn plastic-ac CS e cases n cases 
that sometimes ( the ( Vhict NOpel se of the Oor CoONn- 
roentgen 1 S dition of the patient Case ich the 
n another seri Ol cases Ne tient refuses operatt xudative forms 
radiun terecton \\ uld be operated o lirst I rrac ted aiter- 
Ould seen iS ccount Vards, thoug! mid t e forms n \ also 
remo. Ol the uter the Close ) rradiated t ones IS consequences 
the yadder and rectum he |! S tou may result Irom an excess e deep dose so some 
two treatments ol twentyv-loul no caution Is necessary INZINE ¢ culates the 
vith 50 mg. radium element with an ace ¢ adose according to Kiograms of weight, or 4, 60, or 
metal filter and 2cn Ol COrK are Wwe ( SO T1elds may be used and eacl rrac ted with 
He has never had Irom tl eut- small dose, to Skin erythema dose. 
ment which he has used 32 Cast it S he maximum filter shou e 4mmM.: minum, 
yarticularly valuable tor preventing rec ence The minimum Intel etweel treatments 
n the Vaginal scar. since 1920 he has ( Our tO SIN weeks 
combinat On Ol radiun and roentge! Lhe results ol Surge \ rel MCOTCULOSIS 
vhen possible. Among 290 cases he | ( re so good that roentgen treatment Is scarcely 
I7 survivals tor two vears, or 56.0 pel ent; ndicated except In Inoperable cases Its only 
imong 25, lourteen survivals lor ndication mn vesical tubrculosis Is when the 
s6 per cent, among 14, SIX survivals | 1Our renal tuberculosis, Wwhicl Ss gene! the cause 


+ 


| | Ls | | + | 
years or 43 per cent He thinks theretor ~ bilateral ak erelore operable. 
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Steppe has filled the bladder with collargol in 
vesical tuberculosis in order to make use of the 
secondary radiation from the particles of metal 
in suspension; but in general the indications for 
roentgen treatment in bladder tuberculosis are 
very doubtful. Surgeons in general preter epidi- 
dyvmectomy or castration in cases of untlatera 


tuberculosis of the epididymis, though roent- 
gen treatment may be 
Irradiation 1s indicated 
bilateral or when alter extirpation on one side 
the disease appears on the other. 


used in mild. cases. 


when the clisease IS 


Vogt was the first to use roentgen therapy in 
tuberculosis of the female genitalia; among 14 
patients treated exclusively by roentgen rays 
6 recovered, 3 were considerably improved, 2 
died and 1 did not tmprove. Weibel had 82 pet 
cent good results and 18 per cent mortality. 
Vogt thinks roentgen therapy is indicated in 
cases of tuberculous endometritis without peri- 
toneal or adnexal symptoms, In cases where 
operation Is contraindicated and in bilateral! 
adnexitis. But the most important use of 
roentgen treatment in these cases Is postopera- 
tive and the percentage of cures has been 
increased from 66 to 87 by its use. Vogt uses 
large fields and long intervals; he gives 50 per 
cent ervthema dose while Jiingling recommends 
only 10 to 20 per cent. 

Great care must be exercised in the roentgen 
treatment of tuberculosis of the larvnx because 
of the danger of injuring the larvnx; and as 
tuberculosis of this almost always 
secondary to that of the lungs the prognosis 
depends greatly on the primary disease. The 
best tec hnique is to use 8 to 10 Kienbéck units 
with a focal distance of 24 cm. anda filter of 4 
mm. aluminum over three fields, one in front 
and one on each side of the larvnx for a week; 
the next week the series may be repeated and 
then the treatment stopped for three weeks. 

In general the results of roentgen treatment 
are good in bone and joint tuberculosis but they 
are not equally good tn all the joints and recoyv- 
ery is slow and begins with an indolent stage ot 
long duration. So the cases have to be followed 
up for several vears and suitable general treat- 
ment should be given In connection with the 
irradiation. Great care must be used in dosage 
as lesions, not only of the soft parts but also 
of the bones, may be caused by relatively small 
dosage, particularly in the lower limbs. Not 
more than 20 to 30 per cent skin erythema dose 
should be given, or in very deep lesions 40 to 50 
per cent, less in children than in adults. Among 
the forms of bone tuberculosis the one that 
gives the best results In roentgen treatment is 
spina ventosa. Costal tuberculosis is often the 
starting point of tuberculous pleurisy and 
therefore roentgen treatment Is rather danger- 


organ IS 
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ous; light baths are to be preferred. In tuber- 
culous spondylitis the time required for cure 
is often greatly shortened by roentgen treat- 
ment, and the same is true of sacroiliac tuber- 
culosts. Roentgen treatment is to be prelerred 
to surgery in tuberculosis of the wrist and jornt 
and operation should be almost entirel 


up in scapulo-humeral tuberculosis. “Th: 


result 
ol roentgen treatment are not so good in tubs 
culosis of the knee and ankle: there are oltet 
recurrences which have to be operated upor 
finally. This is possibly due to the poorer « 


. 1 
lation as compared with the arm, and po 


to the irritation from walking. 


eRROoUX, R., Monop, O REGAUD, CL. 
lreatment ol cancer ol the neck of 


and 


4 
uterus by radium at a distance; technique 
and {first results. J. de radiol. et d’ élect) 
Par., January, 1926, x, 21-23. 

Phe authors now have 4 gm. of radiun 
able. They at first used it at a distance of 6. , 
then of 8 em. and now of 10 em. The frame for 
carrying the radium Is supported by a moditied 
roentgen tube stand. The frame is a rectangul 
plate 14.4 CM., entirely covered by So 


containing 50 mg. radium. The 
gamma radiation ts tiltered through the equi 
lent in platinum and brass of 1 mm. platinun 
Protection is by 2 cm. lead. The distance fron 
the skin Is maintained exactly by 
tube of wax lined with 1 em. lead interpose: 
between the radium and the skin, the opel 
of which, closed by a plate of wax, is moul 
to the part to be irradiated without the weight 
of the apparatus resting on the patient. Ther 
are 2 to 7 portals of entry which may be an- 
terior iliac, sacro-iliac, lateral ilio-femor: 
vulvo-perineal, depending on the localizat 
and volume of the tumor to be treated. The 
doses which at first were 500 millicuries 


tubes CAC h 


a localizit 


how been increased to as high as 2 Curies. | I 
time of treatment reduced 
12-15 davs with one or two treatmentsa d 
Since August, 1924 they have treated 22 
patients with cancer of the cer ix, 26 of then 
absolutely 


has now been t 


inoperable; sometimes the above 
treatment was used alone, more frequent 

it was combined with utero-vaginal radiun 
treatment. Of course it Is too soon to report 
final results, but the work so far has show) 
that the organism can tolerate large doses ol 
gamma rays filtered through 1 mm. platinun 

distributed over a large pelvic field better th: 
it can roentgen rays even if filtered throug! 
2.5 mm. zinc. Most of the patients had only 
very slight objective and subjective sympton 

belonging to the syndrome caused by penetrat- 
ing irradiation. There were transitory changes 
in the blood which are being studied. Seven 
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operation was in the beginning of 192 
patient is still in perfect condition. 

The results of deep roentgen therapy ot 
cancer of the bladder are therefore not import- 
ant and the to follow is In cases 
which are still operable by partial cystectomy 
to operate, followed by postoperative roentgen 
treatment. If the tumor ts inoperable roentgen 
treatment ts indicated. This might be advan- 
tageously combined with radium treatment, the 
radium tubes being introduced by means ot 
cystoscope or a Nélaton catheter. This ts the 
method which the author intends to follow in 
cases resistant to roentgen treatment. 


3 and the 


best course 


HERNAMAN-JOHNSON, F. The treatment. of 
rodent ulcer. Lancet, Lond., Feb. 20, 1926, 1, 
359-301. 

The treatment of choice in the case ot 


“virgin” rodent ulcers is radiation therapy. 
Clinical experience leads the author to believe 
that concentration of roentgen-ray dosage may 
give good results in many cases, and the method 
Is a convenient one; but it affords no guarantee 
against recurrence. Radium treatment suflers 
from the same disadvantages. Not only ce 
recurrences appear with any form of radiation 
treatment, but as a rule the tumors vield slowl, 
if at all to further application of the same type 
of radiation. On the other hand, a method 
which is in essence stimulative, such as the so- 
called ionization with zinc, may effect a cure. 
In the case of a recurrence, ravs of a different 
wave length from those criginally used should 
be emploved. If improvement is not manifest 
within a month, some method of resensitizing 
the tissues, as by curettage or ionization, should 
be resorted to, alter which radiation may 
be given a trial. 

If the above methods do not produce definite 
and continuous improvement at the end of two 
months, the diathermic cautery should be 
emploved. This method owes its success not 
merely to destruction of cancer cells, but to 
the sharp reaction produced in the surrounding 
tissue. If all recurrences are dealt with 
promptly there should be no need for surgery 
in the ordinary sense of the term. When, how- 
ever, the recurrence has already assumed large 
proportions itt may be necessary to invoke the 
aid of the plastic surgeon to make good what 
has been destroved. 


again 


Hotmes, GEORGI 


. The present status of 
radiation ther: apy in carcinoma. Boston MM. 
e~ S. J., Aug. 26, 1926, exev, 3QQ° 405 
The effective treatment of carcinoma re- 


quires the cooper: ition of a group of physicians 
trained in the various specialties and particu- 
larly interested this Each 


disease. Case 


Roentye 


and Radium Literature 


should be carefully studied and a definite plat 
of treatment decided upon before starting any 
single form of therapy. 

Most curable cases are better treated sur 
cally, but the surgeon should not attempt 
radical cure where complete removal 
tumor 
treated 


Ol the 


IS impossible. hese cases are better 


by irradiation 
irradiation properly 


alone. Pre-operative 
used probably increas 
the chance of surgical cure. Postoperatiy 
lation has tailed to prevent recurrrence, 
when prolonged has caused permanent damage 
to the skin. In the treatment of recurrent 
inoperable cases, relief of the distressing symp- 
toms should be the main object of the tre 
ment. It is usually inadvisable to use heavy, 
prolonged doses in an attempt to cen 
condition. 


\NIARTINEZ, Fipec F. 
er of the stomach 
Vi. 


» 
Roentgenotherapy of « 


) 
. Parts méd., Jan. 9, 1926. 


e stomach | 
treatment. Ce 
action of the rays 


Theoretically cancer of th 


be amenable to roentgen-ra\ 


are more susceptible to the 


the greater their karvokinetic activity, and the 
less differentiated they are, that is the more 
they approach the embryonic type. The kary 

kinetic activity of stomach cancer cells is very 
great and they are only slightly d.fferentiated 


and functionally. The difficulty 
1 determining the exact distance of the 
cancer from the skin and its exact extent and 
in administering the The 
method of used in order t 
give 


lies | 

dosage accurately. 


f cross-fire must be 


a sufficient dosage at the depth of the 
tumor without destroving the skin, and hard 


ravs must be used. Cancer of the pylorus and 
the anterior surface are much more 
than those of the cardia which are 
the arch of the diaphragm. 

The author uses the technique of Friedrich, 
Warnekros and Chaoul. The patient is placed 11 
a comfortable enough position so that he ca: 
remain without moving through the long treat 
ments. An abdominal compressor is used. t 
shorten the distance from the skin to the 
tumor. The parts which are not to be exposed ti 
the rays are protected with — rubber and 
the necessary precautions are taken to protect 
the patient from high tension pale currents. 
Generally four fields are necessary 
and two in the back; 
necessa&ry 


accessible 
lost 


unde! 


, two in front 
sometimes five or 
and eceasionally two are sufficient 
During the treatment opium, scopolamin and 
atropin are given to quiet the tendency t 
vomiting and roentgen sickness which 


AFG 


almost 


always appears during intense irradiation and 
in irradiation of abdominal cancers. 
He uses the radiosilex apparatus of Koch and 


is Worse 


— 
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sterzel of Dresden, Which with a Lilienteld the appearance ol the tumor No. conclusions 
tube, 100,000 volts and 5 ma., tiltered through are drawn. The cases are simply reported as a 
Ss mm minum, and with 30 cm. | SKIN suggestion for further experiments of the same 
distance gives an erythema dese ntwent 
minutes and per cent of the 
| NALDO, NICOLIS. Roentger therap ol libro- 
mvyomas of the ute vith one treatment. 
Arch. di radiol., Jan-Feb., 1926, ti, 
1 I ( Ncel ( Cl STO ( 
there | ny { I | it} ted >» from D her 
testing ere has Dec O | oOrable re n he author treated 30 cases tron ecember, 
nue sevel other CC! mpro or to November, IQ23 DV this method. He 
even apparentiv cured, but within a fe ths gives a table showing the age of the patients, 
there has beet recurrence Vit L\ the part of the intermenstru period at which 
DIG INVASION and deat} the treatment was g Cl ind the outcome with 
But there ts no 1¢ tl os med treat- regard to cessation Of menstruatior ind disap- 
ent of cancer of the stomach, surge treat- pearance ol the tumor Twenty-seven ol the 
ment Is extremely unsatistactory and the most patients were cured and in 3 there was recur- 
opelul plan of action seems to be to 1 to rence, one In SIX MONTHS, one in eight months, 
mprove the technique of roentgen treat ent ind one In nine months These patients were 
Inti it tullills its theoretical given another treatment and 2 were cured, 
: 
\\ vhiie in the third hysterectomy had to be 
ELDOLESI, reatment ol 
: performed. In the great n orit of cases the 
iterus remained enlarged and irregu- 


r. At first the regression of the tumor was 


Phree epithe mas oO t quite rapid, until it had been reduced about 
vere treated DV a special techni que. One 1 the halt and atter that there vas a period ol slower 
aatients had a tumor ot the naso ) Id, lecrease. The regressiol beg I mmediately 
nother of the right ala nasi. hey were: st itter the treatment, sometimes betore amenor- 
und out centimete! ete! rhea was” established ind was sometimes 
lhev were s ehtly infiltrated and | Cel accompanied by 1 copious white discharge. 

the center covered with a serohen 1¢ He tried as far iS possibile to rradiate in 
crust. In each case the surlace of the eoplasn the first halt of the ntermenstrual period 

is covered accurate With a disc of Le 2 vecause if the rays act at this time o1 i mature 
nm. thick, and a secondary titer of gauze. so lollicle Or voung corpus luteum they prevent 
that the protectior ust exactlv covers the the formation otf those substances wh ch stimu- 
tumor. Irradiattior as then give er; ite the next menstruation, while if the irradia- 
surrounding skin tield 6 & 8 cm., the eve and tion is performed in the second half of the 

ry part of the skin being covered. e dose ntermenstruum the hormones which stimulate 

US ttle more tl skin ervthet OSE the next menstruation have already been 
nad variousiv titered, ten minutes without poured into the circulation i premenstrual 
iter, tel minutes mm. al im, changes have already More or less. 
twenty minutes with 5 mn uminu . SKII I-xcluding the 10 cases in whicl t was not 
distance 30 cm. It WOuld seem That the rect possible to determine the 1¢ n the inter- 
ction of the rays on tl tumor would be ter- menstrual period, iImMong cI rradiated 
cepted Dy\ the lead; evertheless twenty-tive n the first half there was immedi te amenor- 
qdavs alter the treatment the lestons were m- rhea in 4, or 28.5 per cent, in 7 there was men- 
Hetely cicatrized; in each case only a flat Cal struation only once and tn 2 two menstruations, 
of healthy appearance remained. Since thet or 21.4 per cent. Among the 6 irradiated in 
one of the patients has been lost tron ot the second halt ot the ntermenstruum there 
The other, treated in Mav, 19243. returned in was one menstruation in one case, or 16.6 
November because a recurrence had dev ed per cent, two menstruations in 4, or 66.6 
two months betore at the same site. per cent and three menstruations in tt. oF 

A third patient with a small chan a 160.0 per cent. 
little larger than a lentil of the zvgomatk Seitz and Wintz recommend 34 per cent ot 
region which was bare evINning to erat n erythema dose, but the author allowed 40 
Was treated in the same wavy except t t, the per cent. He used a Tube which PIVeS a dose of 
i@SIOnN Deng so sm: I, the protector C\- 20 per cent ata depth of 10 em. with a skin 
tended a little way bevond it, a dise of lead — distance of 25 cm. If the ovary is not more than 
ibout a centimeter in diameter being used. 10 cm. distant from the skin an anterior and a 
lhe same dose and quality Ol ravs were sea, posterio1 field on each side are enough. In 


mut they did not cause the slightest cl ce i case ol very large HDro1rds in stout women where 


1560 


the ovary is probably deeper the number of 
fields may be increased. general, the 
Germans try to act indirectly on the tumor 
through the ovary, while the French preter 
to act directly on the tumor cells. But the 
author the difference is theoretical 
rather than practical and the results are about 
the same with the two methods. 

He emphasizes the importance of being 
certain of the diagnosis of tibroid before giving 
the treatment, preferably by _ histological 
examination of material obtained by curettage, 
because roentgen treatment 
blamed for causing 


believes 


olten been 
cancerous degeneration 
of fibroids when as a matter of fact the tumor 
was probably malignant to begin with. 

The signs of artificial menopause brought 
about by the treatment do not differ at all 
from those of the normal menopause. The 
injuries sometimes complained of in roentgen 
treatment of tibromas of the uterus, such as 
roentgen dermatitis, proctitis, cystitis, etc., 
are to be attributed to errors in technique 
rather than to the method itself and can be 
avoided with sufficient care. He has seen 
general roentgen sickness only in women who 
were In a poor condition of 
anemic. 


has 


nutrition and 


NEDDERMEYER, A. Roentgen irradiation ol 
the spleen especially as regards its effect 
in pulmonary hemorrhages. Beitr. z. klin. 
Tuberk., 1926, Ixiti, 555-563. 


Roentgen irradiation of the spleen seems to 
result in an artificial stimulation of the normal 
function of this organ. This is regarded as true 
stimulation by the ravs, because it is argued, 
if the action were injurious, then an extirpation 
of the spleen should produce an analogous 
effect as regards an increase in the number of 
thrombocytes, whereas the Opposite occurs. 

The great decrease in the blood platelets 
following irradiation of the spleen must conse- 
quently be regarded as due to an acceleration 
of the normally occurring thrombolysis in the 
spleen. If one regards thrombolysis as_ the 
active process conditioning the clinical control 
of hemorrhages and the favorable effect upon 
the blood coagulating system, it would seem 
that the cause lies in 


a transfer of substances 
accelerating 


blood coagulation from the 
destroyed blood platelets to the serum. This 
furnishes a simple and illuminating explana- 
tion of the mode of action of roentgen rays 
through spleen function upon all sorts of 
hemorrhages, including those in the lung, 
both parenchymatous and cavernous. 

Brief descriptions are given of the results 
obtained in 6 cases of pulmonary hemorrhage. 
The technique of roentgenization was essenti- 


International Abstracts of Roentgen and Radium Literature Is 


ally uniform, although account was taken ol 
individual characteristics in the patients. [t is 
admitted that the cases were carefully selects 
and the author does not claim to recommer 
immediate roentgen treatment In cases where 
there has been prolonged hemorrhage, without 
a previous trial of other therapeutic meth¢ 
Care was taken to have the patient li 
comfortably as possible either on the right o1 
left side with hands extended over the he 
The spleen outlines were determined 
tion, and a tield 10 X 10 em. was. selects 
and exposed at a focal skin distance of 2 
the ravs being filtered through either 
Al, or 0.5 mm. Zn plus 3 mm. Al. The rest 
the body was carefully shielded with 8 
lead rubber. Assuming an average depth ol 
cm. tor the spleen, a depth dose of 40 per cent 
of the skin erythema dose was administers 
to the spleen, with a Coolidge tube operate 
at 3 ma. for 8 min. The cases receiving splet 
irradiations were kept strictly away tron 
treatment with hemostyptics. A single int 
tion In most cases seemed to be suflicrent. 
SoLtomon, I.. 


> 
Roent ( 


and Btonpeav, A. 
therapy of papilloma of the larvnx. J 


radiol. et d’ électrol., Par., March, 1Q20, 

112-114. 

Papilloma of the larynx is seen chief] 
children from two to six vears of age. Under 


surgical treatment the prognosis 
rather serious; tracheotomy ts almost 

necessary and the papillomas recur constantl\ 
so that although they are benign they are ver 
troublesome because of the interference wit 


has 


respiration and speech and because of thi 
necessity for repeated operations. 

The authors describe a Case in a voung 
aged seventeen who had had papillomas sinc« 
the age of seven; at first he was hoarse and ther 
had progressive aphonia until at last he could 
only whisper. He had had four laryngeal opera- 
tions In 1918 and 1919; the dyspnea increased 
progressively and had to 
performed in 1920. 

Roentgen treatment 
14, 1925. 
time 


tracheotom\ 


commenced Jan 
Laryngoscopic examination at tl 
showed papillomas almost complet: 
covering both vocal cords. From Jan. 14 to 
Feb. 11 he was given a total dose of 7000 R on 
two cervical fields, right and left with ver 
penetrating rays (spark gap 40 cm.), filter 
through 0.5 mm. copper and 2 mm. aluminum. 
A dose of 1000 R was given twice a week. Ten 
days alter the beginning of treatment the 
tracheal cannula could be removed, respira- 
tion improved and laryngoscopic examination 
immediately after the last treatment showed 


Was 


great decrease of the papillomas. Filteen days 
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ternatior Abst Roentgen and Rad terat 15 
ter the St treat ( St SINCE icromeg yect to spon- 
norn As there wer som t taneous arrest t to de e whether 
egetations n¢ CCK Ite! tre the roentgen ther ) respo! In this 
SCCONC Cri¢ Ol rl tio! cre ( ( lor the rrest S ol 
cre not ( orne treatment the roentg¢ ) t ( 
Ite! ( ( AT 
()¢ ODUCT, CO di¢ 
{ 
the terlo the ( ) | e Ter nique ( IX 
r Ol the operatio Can Sp¢ tus, 00,000 volt Al f wer; 
I ( Cl One thre I 24 H. Phe 2 ure ( t eight 
tient Q20 ()2 the Iter the the ont ter the 
ere treate t! ( ene} Cet iter 1 the Oth 4 
OO Olt tratio 1 iter the treat- 
the tot ost Sor ent ot effect The 
stribute Cl eri ) tho! ere had 
| ( ( ( OT ( rlo Ot t t ent He 
liing et elieves the treatms ted 
( ( ( ( O! ) CrTally 
ri ro ( ( ( ( I the ( et treat- 
OLIVES r ( hic est t to ent re erect 
] 
( te ( SCI T ( res ‘ noe l, 
( Or ( er ? rove , res t 24 O14 still 
1S¢ the er treatment \ t ere 46 
roentyg thre ) t treat ent es eczen Ol ( Dar- 
( the t t tubbo! iorm. 
out ( t it to He | 32 cures > ( es IO are 
nteriere th re ) | t er treat | Sit eness 
the testicles t tion to 
( ( e scrotum 
CON ( ( ( 
( ( ICCAUSE 
tion ¢ the test ( eas ( o1ded 
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SUTT¢ rr ( 2 Cases ( Te Ss other 
( CSS CT ( eri ( ( S ( ( t ( 
SHOW ¢ the ( Cl ( ( eratotic Ol thors 
super reas ere ( ecomme! Oto 10} t 3-5 mm 
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lowed up, and also patients who were at the point 
of death at the end of the three vears, whether 
from cachexia or trom distant metastases. 


TABLE 1 
Patients Clint 
Stent 
( 
Treated Cured Lost Per Cent 
I 2 20 I Q5.2 
11 11 25 13 OS 2 
11! 14 36 Is 
Another analysis ts presented in Table ut. 


[he cases comprising Groups 1 and u of the 


Steinthal classification are combined here in 
order to avoid small ligures. 
TABLE 11 
Patients 
After Steinthal Chin 
Tre itm ( ( 
Ye irs = t 
Treated Cured 
3 nd II 62 15 7 
3 $4 is 
and 47 31 63.90 
; 1and 1 35 17 18.5 
5 11 2 15.5 
6 tand 28 32.1 
ind 11 1s 20.0 
f 


As regard, Group 1, the favorable percent- 
age shown is not as a rule found in surgical 
statistics. The results shown under Group 11 
are better than the average results found tn 
surgical statistics. In Group 1 there is undoubt- 
edly an ideal ground for competition between 
the surgical and roentgen treatments. Only the 
statistics of the best surgeons, however, should 
be taken into consideration. The author 
believes that if satisfactory results are to be 
obtained three years after conclusion of treat- 
ment, the roentgen treatment 
suflicient. 

The author is no longer of the opinion that 
prophylactic treatment should be given soon 
after operation. One should wait until nodules 
on the skin or gland metastases give pro- 
nounced indications for treatment. If no such 
indications occur, the author waits six to eight 
months alter operation and then administers a 
dose of 90 to 100 per cent of a skin unit to the 
whole region involved. It happens not infre- 
quently that shortly after operation and in con- 
sequence of it, the cancer is spread through the 
body by the circulation and that metastatic 
nodules and vertebral metastases develop. If, 


alone is not 


ind Radium Literature 


in fact, such infection has taken place, then 
roentgen treatment 
dies of multiple metastases whether treated b 
or not. One might 
that the period of waiting until symptoms o 


is useless and the patient 


roentgen rays obrect 
secondary deposits appeal might be dangero 

because in that time 
have Opportunity to spread and because re 
rences or metastasis might be so slight that the 


the cancer cells might 


usual methods would not suflice to disclose 

them. Whether these objections are justilt 

remains to be determined. 

Wintz, HERMANN. Experience with the roent- 
gen treatment of carcinoma. Strablenther- 


apie, 19260, XX1, 305-370. 


In carcinoma therapy two different aspects 
should be considered: the roentgel 
irradiation which ts intended to 
carcinoma cells; and the second ts the 


of the 


One IS 
destro the 
treatment 
individual, whicl 
two aspects, namely, (a) the local treatment 
at the the carcinoma, and (hb ‘ 
general treatment of the 
destruction of the carcinoma cell by roentger 
rays is a physical problem which is of course 
cuided by medical knowledge. The lox 
general treatment of the body is 
problem involving primarily reconstruction 

In the irradiation of carcinomas, the author 
has alwavs aimed to administer the full 
at one sitting and has used divided doses or 
when the apparatus available did not permit 
administration of the full dose. Division of a 
certain 
means a diminution of the biological effect 
The latter statement may 
as a law because it has so often 


carcinomatous 


site of 


whole bod 


a piologk 


dose over a period of several « 


now be regarded 
been den On- 
strated that its truth can no longer be doubte 

The best example of this is the castration dose. 
If the dose of 34 per cent of the skin unit is 


administered over eight days instead of at one 


sitting, one finds that ovarian function is not 
eliminated. It is only when the eight day dos« 
is increased to 50-52 per cent ol the skin unit 
that an effect is obtained equal to that ol 

single application of 34 per cent of the skin unit. 


Local treatment is to be employed only in 
very special cases. | xperience has shown that 
in general, the irradiated tumor 
allowed to regress without disturbance. Irrita- 
tion should be avoided and experience ha 
likewise shown that inflammations 
controlled if a successful 


should »¢ 


must be 
treatment of the 
cancer is to be hoped for. ‘| he author belt yes 
that electrolysis and cataphoresis to produce 
a deep antisepsis with copper is a valuable aid. 

General treatment of 
support — reconstruction 


carcinoma’ should 


and restitution. 


Although there is no single means that can be 


CTI ) 4 4 
ent SCT) ( Cl ( ( 
npre thre COl Lio 
nportant tit ( 
to l t to roentgen the 
Nou OVCTIOONS 

recent ( tnat 14 
Ol Ol carci! to 
the ¢ ease despite the nost Ol ) 
TIONS to 4 a\ 4 I 
treatment, excellent condi 
Nost, ete or the esent ( 
OSTIC § ( etect these 

Vho Are ( ( 1 
{ CO t! ( I ( 
expect oo per cent curt 
shou ( t pe cent 
the ( treat thre thr 
Ol ( the t SOO 
ODSeTV¢ ( ( 
CONnCLU Ol treat ent CC 
Out OO per cent ) Cll 
DO! () cy Ontrotl 
ipie cases The numbel rom Loto 
eal ite! O t 
For the hole seri t S correspt 
¢ re Oo t 20 ver cent 

The 1 tion treatment o 
CINOT not ) SO) 
Dreseht sthel ti tre t ( Tol ¢ 
of the portio vag I there re 
who Ciel thre o the roentgel | 
to treat opel Care ( 
SIV¢ vit roentg¢ I 

\ su present or the % 
cures iter @XClUSIV¢ Irak treat 
VaATIOUS ¢ Phe ( no Od to OU 
cures in G Oup I, Q to 43 per cent 
1! to 20 cent n (,roup 
oroupings relerring to the St« t! ( 
tion oO nmat carcinomas Lhe 
obt Q5 er cent three-vear ¢ 
cases Group OG per cent OI 4! 
(srou » II at Io per cent ol LA, S¢ 
11. Combining Groups 1 ad he 
"7 per cent three-vear cures, 606 per c« 
vear cures, 49 per cent live-vear Cure 

per cent six-year cures Phe ( 
Include the cases without subt! 
those ng ol ntercurrent SCUS( 
latter h not been ( ded the tive ( 
would have amounted to 62 per c« 
i1uthor is no longer sure of the iue Oo 
tion promptly alter operation in on 
carcinoma. It ippears more advisabk 
for five or six months alter ope! 
admiunistet postoperative roentgen t! 
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NOV- or a skin met I Cate the need 
Or for it. This opinio re t ( firmed by 
el the uthor’s statist Prop ctic treatment 
eal iter a radical operatior ela 5 rer cent 
t of three-vear cure e the rradia- 
tion ol mamn I ( O (sroups 


to L here is at present ) ( aoubpt as 
- to the justilicatior ( ( e irradiation 
ol carcinoma ot the t t roentgen and 
the um rays. As res rcinoma, 
Og- the conditions re ! re ymplicated 
ule in uterine cat the primary 
the mortalit IS Vel I tne « results trom 
- operation are (les UISI tol ( | on the 
( other hand, 1n ear cinoma the 
ot operative mortalit ext I ow and 
t the permanent result prom- 
tio ent surgeons re te ( ellent Conse- 
( lentl\ roentge the s to compete 
( th operation the pi ent results attained 
tel yy Surgery WOU I e to be equ ed at least. 
( ithor has that exc sive radia- 
ent tion thei ) 3) ( In Oper- 
the le cases can the desired 
Cl results S eV ¢ more 
ent extensive series oO ( ( tne tact can 
ent considered demo 1 te 
\IISCELLANEOUS 
t Sievert, M. A portable trument for 
the measurement registration of N-ray 
thors ntensity. Acta ra Q25, 129-132. 
IST \ description S the strument 
ich consists of rge ionization chamber, 
calvanometer al compensation arrange- 
Cal ment. [This registering evice can be affixed to 
Col the roentgen machine. A photographic appa- 
ent ratus can be placed ront of the ¢g lvanom- 
\ dead ve etel nd the readings thus recorded. The 
Une ecuraey with which the intensit roentgen 
radiation can be dete! ( means of the 
Uno! nstrument is trom I to 2 per cent at 4 ma. and 
21 kv. The accurac recomes st greater 
tl incre sed intensit | t 
Ip 
ed SCHWARZ, GortwaLp. On the problem. of 
t four- itenc\ nd rhythn 1 \liinche med. 
Webnschr., Oct Q25, SO7—1500. 
( In a study of the ture of the tent periods 
Ol d the rhythm of erythe S \ roent- 
| the gen treatment, the it S SCt ered that 
res mustard ot produce ery OLOUS phenom- 
t ( ( It was observe cident vy, that 
- mustard oil ts also on the most etfective 
I rents for increasing radiosensit tv). This 
t it phenomenon of latency and rhythmicity in 
( to the effects of mustard oil can be readily carried 
| 


Out on any individual 


rot Ste ‘ 
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erythema atter mustard oil application ts 
completed in a matter of seven hours, while the 
analogous curve alter roentgen treatment | 
a matter of seven weeks, but the parallelism 
is striking. 

Mustard oil experiments show two separate 
waves of erythema; the first one appears after 
a latent period of about five minutes after 
application of the oil and lasts about one and a 
half hours; then follows a second latent period 
ot tour hours, followed by a secondary ervthema 
lasting twenty-four hours and followed by 
pigmentation. The primary erythema is un- 
doubtedly due to the direct action of the toxic 
substance. This reaction must be regarded as 
the expression of 


IS 


a defense process tn which 
the toxic product is changed. The fact that 
this primary erythema lasts for one and a 
half hours would indicate that it is not a simple 
“reflex” erythema. 


For an explanation of the secondary ery- 
thema we must assume that the detoxified 
material has not been removed and_ has 


produced further changes which require a 
much longer time to develop, i.e., a process 
having a “low reaction velocity.” A’ similar 
stepwise reaction Is in the von 
Pirquet allergic test with tuberculin. A com- 
parison of these chemo-reactions with reactions 
following irradiation 
analogy between the primary 
thema and the secondary 


( )| ery ed 


considerable 
roentgen 
mustard oil derma- 
titis. In both cases the effect is produced within 
and by the living substance with a slow develop- 
ment and a very gradual inflammation which 
explains in both the latency lasting 
several hours. It much more diflicult to 
explain the second latent period lasting several 
weeks in the <« of the roentgen reaction. 
It may be that in this case the development ot 
a tissue allergy is necessary, and this requires 
the prolonged latent period. 


shows a 


er\ 


\- 


Cases 


Is 


Ase 


If the above explanation IS accepted it 
would appeal that there is no essential differ- 
ence between the chemo- and allergo-reactions 
of the skin and the reactions produced by 
roentgen and radium rays. 


ScHWARz, G., Czepa, A., and SCHINDLER, H. 
Newer studies on the effect of roentgen rays 
upon plants. Strablentherapie, 


210-212. 


1Q25, XX, 

A previous investigation of the authors upon 
tens of thousands of specimens of wheat and 
flax seedlings had definitely shown that there 
was stimulative action of the 
upon their growth. A recent work by 
[vens who studied nine different varieties of 
plant found aflirmatory evidence of a possible 
stimulative action in the case of Vicia faba. 


no roentgen 


ravs 
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The present authors had already tried 
plant and discarded itt because of unsuitab 
The main objection to its use ts the fact t 
the normal variability in the growth of see 
lings of this plant is extraordinarily great. A 
illustration is given showing the differences 
size and development of seedlings from. se 
of exactly 
exactly the same conditions. An «¢ 
be made to subject this plant to a caret 
analytical study and determine it roet 
stimulation can actually be produced in it 

A secondary stimulatory effect in the 
through 


response 


tlort 


organism 
matory 


vasodilatation 
to roentgen ray 
claimed by G. Schwarz to be the mechanisn 


« 


and int 


s has var 


animal tissues exposed to the rays. 


latory disturbance and inflammatory react 

cannot of course take place in the ) 

SMALL, JAMES C., Evans, Mary J., and Ki 
HAAR, E. B. Studies in biological resis 
to malignant tumors. tl. The etfect 
single injection of irradiated s 


cells upon the growth of established hi 
tumor J. Rese 
September, 1925, 1x, 316 


OLOUS 


Cance? 
322. 
An attempt was made to duplicate, 
as possible, the experimental conditions « 
ploved by Chambers, Scott and Russ o1 
Jensen rat except that the pre 
authors used the experimental rat sarcoma N 
10 of the Crocker Institute. It was four 
the growth of the established tumors 
affected single injection. of 
tumor cells devitalized by roentgen trradiat 
It be that the tumor emploved does 
lend itself favorably to the product on 
munity 
It 
growth 


sarcoma, 


DV a hon 


May 


responses. 
that if immunity to t 
injections of 
tumor tissue devitalized by roentgen rays is 
become productive of any practical benet 
it should have been manifest under the cor 
lhe 
this method in other hands emphasizes t 
need for repeated experiments with rg 
numbers of animals and with other types 
experimental tumors. 


believed 
following 


IS 
homolo 


SUCCESS 


tions of these experiments. 


JAmMes C. 


, Evans, Mary J.., 

KRUMBHAAR, LE. B. Studies in | 
resistances to malignant tumors. Iv. 7] 
effect of multiple injections of 1 
sarcoma cells upon the growth of establishe 
homologous tumor grafts. J. Cancer R 
search, September, 1925, Ix, 28. 
The growth of established tumor grafts 

rat sarcoma No. 10 was not affected by thre 


injections, at weekly intervals, of homologous 


the same weight and grown unde! 
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STENSTROM, W., Marrick, W. L. 
NER, B. F. A 


, and ScHREI- 
practical method for applying 

150 per cent ol the skin dose to 
| 


120 


the tumor without injury to the skin. Acta 


radwvol., 1925, IV, 347 356. 
By using three adjacent triangular fields it 
is possible to concentrate more than 100 pet 


cent of the erythema dose into a tumor 3 to $5 
cm. beneath the skin without injuring the 
skin; and a procedure is described whereby as 
much as 150 per cent of an erythema may be 
given to a tumor 3 cm. under the skin, with 
just an ervthema dose delivered to the skin. 
The skin surface above the tumor is divided 
into six triangles meeting at a point on the skin 
just above the center of the tumor. Three of the 
angles at this point 


are made equal to 1007, 
with 


intervening angles of 20° for the other 
three triangles, which thus separate the large 
ones from each other. The large triangles consti- 
tute the fields and the smaller ones designed to 
prevent overlapping of the roentgen-ray beams 
until at such a depth that the summation of 
their intensity will be too low to injure the 
healthy tissue. In order to protect the skin in 
the center and the tissue above the tumor, 
small copper disc is fastened with 
plaster to the skin above the tumor. 

Each large triangular field is trradiated sepa- 
rately, during which process the rest of the 
surface area Is protected with leaded rubber. 
The beam of roentgen ravs is directed at a 
certain angle toward the skin. This angle ts 
determined by the distance of the tumor below 
the skin surface and the widest diameter of the 
tumor. The size of the central copper disc ts 
determined by the depth of the tumor and the 


adhesive 


angle of the roentgen beam. The thickness of 


the copper dise should be such that it absorbs 
somewhat less than 50 per cent of the rays in 
its center and the copper should be thinne: 
toward the periphery. The authors usually use 
a disc 0.25 mm. thick at the center tapering 
down to 0.1 mm. 

Three cases are cited showing the use to 
which the three triangular field method can be 
put and the results that may be expected. Such 
a method permits the therapist to vary his 
technique of application to the best advantage. 
The first case was an adenocarcinoma of the 
nose antrum which responded to the 
treatment successfully. The second 
was a case of epithelioma of the left inner cheek 
which had been operated on and showed 
tendency to recurrence. This was an advanced 
case but the method of treatment above de- 
scribed has yielded an excellent result thus far 
(eight months 

The third case 


and 
roentgen 


was a carcinoma of the left 
breast. This case presented metastases in the 
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ind Radium Literature 
axilla and was submitted to the above met 
of treatment. The result 

decrease in the size of the 


has pecn a I 


nodules and dist 
improvement. This patient is still cr 
observation. 
STAUNIG, kK. General aspects of the probte 


of roentgen therapy. Wien. klin. Webns 
Jan. 15, 1925, Xvill, G2 94. 


The effect of roentgen rays upon the 
organism is essentially the production of el 
trochemical potential differences tn the osmot 
systems comprising the body. Such potential 
differences must arise, for instance, whet 
tumor or 


its surroundings are trradiated 


either case we tind changes produced 
roentgen rays. 


) 


It is SULELE sted theretore, that these potent 
ditferences 

with the exact methods ot 
studies will permit a 


should be studied experiment 
chemistry. Su 
decision as to 
method of irradiation in any particular cas¢ 
is the most 


reveal why 


desirable. Such studies wi 
roentgen ravs appear to fl 

one case, to irritate in another, and to produce 
injuries in a third. “‘Health” is a state of el 
trochemical equilibrium; it can be restored 
roentgen rays in some cases; and in others the 
disequilibrium may be upset still further 
irradiation. 


STEPHENS, J. G., 


and FLrorey, Howarp. Ar 


investigation of the immediate effect 
Y-ravs on living animal tissues. 3? 
I-xper. Path., December, 1925, vi, 269 275 


An intact unanesthetized rabbit was trt 
ated for seven hours with a glass roentgen tube 


employing 2 ma. and 12 cm. spark gap, 1 
target skin distance being 13 cm. The exp 
Was interrupted lor a flew minutes at inte! 

of about a quarter of an hour. No part of thi 


animal was protected, a layer of cardbo 
0.5 mm. thick (the bottom of the box cont 
ing it) alone intervening between the an | 
and tube. At the end of this irradiation, blood 
was collected from the ear vein 
determine if a depressor substance appeart 
in the circulation as a result of irradiation. [hv 
result was negative. Various other experiment 
were tried to reproduce the fall in blood pres- 
sure observed by Swann following roentger 
irradiation. No such change could be four 
Alteration tn respiratory rate during pro 
longed irradiation been reported but 
the present experiments were unable to veril 
this statement. It is suggested that the pre- 
vious results may be explicable as due to elec- 
trical leakage and not to the action of roentge! 
ravs. 


and tested to 


has 


A description is given for technique for the 


insertion of abdominal windows experi- 
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these bacteria was embedded tn agar. A piece 
of rabbit’s bone 10 mm. long and 4 mm. wide 
was boiled for an hour and used as an artificial 
sequestrum. Under aseptic conditions a hole 
was drilled into the metaphysis or near the 
upper end of the diaphysis of the tibia or femur 
of a young rabbit, the sequestrum and 
colony of bacteria laid in, the periosteum sewed 
over, and the skin closed in several layers with 
a tinal sterile dressing. Weekly roentgenograms 
were taken to follow up the behavior of the 
artilicial sequestrum. 

\ tv pic il picture ol osteomvelitis may be 
obtained by this method. The tirst roentgeno- 


graphic signs appear eleven days alter opera- 


tion. There are some areas of destructior 
seen in the cortex. Later on the destruction 
progresses gradually, the periosteum Is) ele- 


vated, the marrow cavity ts obscured, the bone 
has a “spotty” appearance, infection spreads 
through the entire bone, a part of the shaft 
sequestrates, and under the periosteum 
laver of new and dense bone appears. Various 
degrees of osteomvelitic processes have been 
thus obtained. Three examples of these rabbit 
experiments are described in detail. 

There is a great difference between the 
variation of osteomyelitis produced by chemt- 
cal means in which there is re-incorporation 
of the old dead bone, and in osteomvelitis due 
to bacteria and their by-products. The absorp- 
tion of foreign material (artificial sequestrum 
is extremely slow as compared with the absorp- 
tion of artificial sequestra (bone graft) under 
sterile conditions. These latter, as seen in 
control animals, disappear completely after 
about six months, being adherent to the endos- 
teum during the interval. Infected sequestra 
are slow to disappear. In the presence ol very 
mild infection, eleven months is necessary; 
in severe infection the sequestrum was still 
present, slightly eroded only, after fifteen 
months even in practically closed infections 
meaning by closed infections that there were 
no sinuses present for a very long time. When 
sinuses persist there is a continual discharge of 
pus and an elimination of smal! sequestra. 
An important fact is the presence of bacteria in 
the foci of osteomyelitis even when all sinuses 
are closed for at least three months. These 
organisms are ol very low virulence and unable 
to reproduce osteomyelitis in other rabbits. 

It is impossible by roentgenograms alone to 
determine whether the sequestrum is or is 
not completely separated. The zone of demarca- 
tion between the sequestrum and the involu- 
crum, dead or alive, persists histologically un- 
til complete disappearance of the sequestrum. 
If it is really free it must either be absorbed or 
expelled; it never unites with new or old bone. 


A caution is” entered 


conclusions being di 


uses many wavs In getting rid of foreign 


against to 


awn from these 
experiments, which merely show tha 


Sterile bone (gratts) and intected bons 


tra) both disappear in roentgenog 


when examined microscopically the 


by which this disappearance 


re seen to be ditlerent. 


WEATHERWAX, J. | 


Morris, H. H. Studies in 


ance to malignant t 


tion of the 


for sarcoma cells (Crocker 


10) exposed 


September, 1925, 1X, 295-304. 


The “Rad” is the 
Scott and Russ for tl 
gen ravs necessary t 


th 


noculated into nor 


the Jensen rat sarcoma 


ituthors have established the 


dose tor the rat sarcoma No. 1 


Institute, using the 
Scott and Russ. Thi 


roentgen equivalent 


the following factors 


kv., 4 ma., 26.5 cm. 


liter, 24 min. exposure. 


determined value ts 


dose used for the Jensen rat sarcon 


mined by physical measuremen 
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50. 


\ report is made on cevtological 


nal. elc. 


designed to show what takes p 
cells during the “latent’”’ pe 
cedes the stage where demonstrable 


appear in the nucleus. 


| 


In Il 


I 


‘riod whi 


the latent period may be observed in 


protoplasm by an examination of the 


chondrial structure 


following trradiation. 


contained ther 

least* there is the possibility 
study of the mitochondrial changes will 
an understanding of some of the proce 
occurring in the cell during the early 


Such « 


These changes 


( 


that exter 


‘hanges 
demonstrable by the usual methods of st 
he experiments reported were mad 


the liver of the frog. This tissue was irrad 


from a Coolidge tube, focal distance 2 
180 kv., 4 ma., through 0.5 mm. Cu plus 


mm. Al, delivering 
minutes. The tissue 
1.5 unit doses. 
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abandoned as useless, dangerous and scientifi- 
cally unjustifiable. 
ZieGLer, Josern, and Hirscu, Wactrer. The 
gas content of the gastrointestinal canal and 
lor its elimination for purposes of 
roentgen examination. Fortschr. a. d. Geb. d. 
Rointgenstrablen, XXXII, 


means 


IQ25, 
The composition of the intestinal gases is part- 
dependent upon the nature of the food and ts 
moditied exchange with the gases of the 
blood. In the small intestine there occurs a 
production of carbon dioxide, hydrogen and 
methane. In the large intestine, as a result of 
protein putrefaction, there are produced hydro- 
gen and methane and small quantities of hydro- 
gen sulphide, mercaptan and ammonia. The 
nitrogen in the intestinal originates 
largely from swallowed air. According to some 
authors, the gases contained in the intestines 
are free from nitrogen. The quality and 
quantity of the gases varies considerably even 
in the healthy individual. Methane appears 
to be absent In carnivora and where milk is 
the sole diet; and as is well known, considerable 
amounts ol 


vegetable foods, fresh bread, and carbonated 


Lases 


intestinal gas arise from certain 


beverages. There are also numerous individual 
factors that determine gas production. 

The quantity of intestinal gases produced in 
man is about one liter per day. Meteorism 
occurs when abnormal decomposition and gas 
production occur in conjunction with decrease 
in muscle tone and absorption. It is low in 
dyspepsias, enteritis and tvphoid — fever, 
and rather pronounced in peritonitis and ileus. 
Hysteric meteorism is due to temporary muscular 
atony and excessive swallowing of air. 

[vmpany is frequently due to constipation 
but good evacuations do not necessarily elimi- 
nate this difliculty, although they are a pre- 
requisite. Milk diet and calomel have been 


recommended as a good method for elimi- 
nating putrelactive products. A_ still better 


administration of ketfir for three 
days, the ketir being freed from carbonic acid 
by warming and shaking. Good results have 
also been obtained with a diet of fine wheat 
crackers, richly buttered spinach, carrots, 
kohlrabi, creamed soups of wheat, maize and 


procedure Is 


rice flour, cocoa, chocolate, red wine and grog. 
Massage often found useful. Some 
have recommended cupping as very effective, 
especially in old people with chronic ileus. In 
of acute partial colonic dilatation and 
of paralytic tleus good results are secured with 
warmth, light applications, hot baths, and 
enemas. The tympany in cardiac cases ts fre- 


has been 


Cases 


quently corrected by breathing exercises. 
he , apove proc edures are also combined 


R 
.wentgen 


ind Radium Literature 


with various medicinals such as sp 


camphor, atropine, physostigmin, hypop! 


cholin, novocain by lumbar puncture, 
various purgatives 


Direct 


shown that massage may shilt the posit 


roentgenoscopic observations 


the intestines but it has never been pos 
to massage out the gases into other port 


of the gut. In general, it mav be stated t 
the main portion of the gases Is not, as us 
stated, in the region of the flexure but is 
mostly in its vicinity in the ascending, ti 


verse and descending colon. syvsten 

examinations of unprepared individuals tak 

at times that the quantit 


gas in the intestinal canal varies spontanco 


Various show 


within wide limits, although the 
bution of the gases is practically alv S 
same. 

\ comparison of the effectiveness of 


various purgatives showed calome! to be 
best and castor oil next. In general, avoid 

of the morning meal is a useful practice. P: 
longed 


stringent diet 
ot relatively slight value and should not 
imposed on patients who already 

weakened condition. An ol 
water Is ver\ effective, prov ided examinatio 
made shortly thereafter. This 
effective when water IS) ust 
In obstinate cases the quantits of the enen 


lastings 


Very 


enema 


procead 


Is more soap 


may be increased up to two liters and m 
the 


repeated, roentgenoscopic examinat 


being made as soon alter the enema as POSSIDIK 
Medication with carbon black (ar 
charcoal) does not appear to have any er 


influence on gas in the stomach but a cor 


erable reduction has been observed n 1 
intestinal gases for a limited period. Ln 

containing charcoal are of some b 
should not be combined with soapy vat 


since the surface activity of the carbon up 
which gas absorption depends ts ver 
reduced by the surtace-active 

examinations should be 
because new ftormatior 


after the 


SOap. 
genoscopic 
promptly 
observed two hours Infusion 
carbon. 

Where the above procedures are tnetlect 
infusion of liquid paraftin, 
promptly withdrawn, seems to ettect 
but care should be taken not to introduce 
in the process of applying the enema. 

Another procedure depends upon roentget 
scopic technique, namely, the placing of tl 
tube so that the roentgen beam passes abo 
or below a gas distended viscus. This procedu 


which IS 


be 


is assisted by abdominal compression and 
of the Bucky diaphragm. In pyelography sucl 
a procedure is the method of choice 


Roent 
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indicate, 
effect ol 


depends uy 


n a certain sense, what the ect case by the radium 1 It is t ve expected 

radium! Ss upon the | ( that there will be quantitative differences, and 

pon this is well exemplitre: the expe ents with 
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amebae where the viscous cell contents become 
highly fluid as a result of exposure to radium. 
his phenomenon precedes the appearance 
ol injury. 

It may be stated a priort that very fluid cells 
will be more rapidly injured by radium radia- 
tions than the viscous tvpe which first have to 
undergo a change in phase. With continue 


+ 
A 


| 


1 
exposure there occurs an irreversible altera- 
tion in state of the cell content known as 


he kind and intensity of the radia- 
not alone determine the end etlect, they 
ire very largely dependent upon the colloidal 
ondition of the object. 


“injury. 


on d 


These observations may bring us somewhat 
to an understanding of the very impor- 


tant question of the variation in rad 


eCa;»°rel 
lOSENSITIVITA 
of various tissue and cells. It may explain the 
ugh sensitiveness, for instance, of testicula 
ind ovarian tissue with their numerous activels 
and the high sensitivity of 


caris eggs preceding the two-cell stage; and 


aividing cells; 


? 


ease of action upon rapidly growing clinically 
ge 

malignant carcinomas. The effect of radiation 

Is not selective action upon the mitoses Dut 


rather, depends on the tact the cell substance 
ol 


an Increased dispersion as compared with the 


rat 


( ig cell Is in a sol-state and possesses 


+ 


resting cell of the same tissue. These cells with 
increased dispersion are the more radiosensitiv« 
No distinction has as yet been made between 
the nucleus and protoplasm in regard to the 

liquefaction. Undoubtedly such 


phe nomenon ol 
exists but only 


distinction a secondary, 


tactor. 


al as 


ZWEIFEL, Erwin. The distant action of roent- 
ven ravs. Strahlentherapie, 1925, xx, 505-5 


A 


woman suffering from tibroexudative pulmo- 


2, 
report is given of a case occurring In a 
nary tuberculosis, Basedow’s disease and amen- 
orrhea. She the following roentgen 
treatment: 30 per cent of the skin unit dose 
over the spleen, and 15 per cent over the left 
thigh; 8 davs later she received 


received 


[5 per cent 
over the left arm and left forearm; 7 davs fol- 
lowing she received 15 per cent over the right 
arm and forearm. The treatment 
discontinued and examination of the patient 
two months later showed considerable improve- 
ment in the thyroid and in the pulmonary con- 
ditions. The patient was re-examined several 
months later and her condition was still more 
improved. 

[The first noticeable distant effect of the 
Irradiation was the betterment in the tubercu- 
The temperature was improved and 
there was a gain in weight. A further effect 
the in all the symptoms of 
Basedow’s disease. It is emphasized that all 


upper was 


losis. 


was recession 
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indirect ones since the 
| 


these effects are 
tions were administered wit 


which scattered 


an dppal 


radiation was elimina 
lead. 

Another striking distant etfect ol 
diation was the return of the menstru 


which had been absent for the 


} 


il 


vear preces 


In addition, the patient exhibited 
exhaustion Irradiation. 
doses administered were small, it 

hy 
to the radiation, perhaps as a conseque!l 
thvroid This ta 
hours after treatment 
until the next day, but the intensity 


| treatment. 


each Sines 


that this patient was somewhat persel 


condition. tigue o¢ 


+ 


within a few 


With each succeeding 


thera 


CISCases, 


rel 


ip\ 


2 > 
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locrine gla 


Strablentherapi 


( relations of en 


climacterium., 


unction of the extragen| 


al hyvpertunction 


iS 


which S 


I 
there appeal 


to 


are similar 


ymptoms. 


VCry 
these | 
with those 

alter the 
tion of organ preparations tron 

thyvroidin, 

clinical 
results and therapeutic effects all lead 


| urther, Vm] 


obset \ ed 


particular also identica 


which can be 
adrenalin, pituitrin 


findings, observations, expt 
same inference that the climacteric 
re directly due to hyperactivity ol 
secutively hypertrophying extragen! 
glands, and not to cessation of functi 
OV’ In other words, the var 
of the complementar\ 
responsible for the clinical effects observed 
From the fact that after cessation of 0 
activity, the 
lands hypertrophy, one might conclude 
it would to irradiate all 
glands, the hyperactivity of which Is responsible 


S\N 


ra | 


+ 


cLFies, vIn 


hormonal unas 


remaining extragenital 


+} 


be necessary those 


for the increased function of the vasomotor 
system, in order that a depression of function 
of the glands may permit a calming of the 
nervous system. In fact, this is not alw 

practicable. Just as in the treatment of Base- 
dow’s disease, it 1s not absolutely necessary 
to have a total extirpation of the thyroid 


since a mere resection suflices, so also ts 


irradiation of a portion of the gland system 
suflicient for therapeutic control of the ¢ 
teric symptoms. 
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Courses Radiology. Radiologv, Februa 


1Q206, 32. 


\ compilation is presented of the courses of 
offered by the various 
in the United States. 
compiation is not claimed to be exhaus- 
tive, 37 Lhe 


facilities for radiological instruction of some are 


instruction In rac 


collegiate 


institutions 


Institutions Deing represented. 


presented in detau, while in ot! 
statement Is made. 


Byron C. 


al and V-Ta 


| ing 


DARLING, int 
v laboratory in the hos- 


pathologic 
pital and also conserving the professional and 
economic interests of its medical personnel. 
February, 1926, v1 


) 
Radiologv, 2 I 


What applies to clinico-pathological labora- 
tories also applies to the roentgen-ray | 

tory in 


status of the 
physician who specializes in laboratory work. 
In hospitals 


regard to the economic 


the general proposition should be 
that all paving patients should pay a graduated 
to laboratory. In the case of cli 
pathological work the best procedure is to make 
a flat |: 


patient tor what might be deseribed as r 


lee the CLINICO- 
iboratory fee of so much per month per 
vutine 
urine and blood work. This lump sum fee obvi- 
ates the many book-keeping items of separate 
charges. 

In the roentgen-ray department the exam- 
inations occur less frequently; the public ts 
trained to appre iate the cost and the separate 


fees can be collected along with the regular hos- 
pital bills, free patients free, and paving 


patients according to their ability to pay. The 
fees in all cases should be reasonable and based 
on the scale maintained in neighboring private 
laboratories of physi ians of recognized ability. 

The head of the laboratory should have such 
complete control of his department that it will 
make great difference to him whether he 
does part of his private work or all of it in the 
hospital. Lhe hospital should not be permitted 
in any way to control or intercept any part of 
his earning capac itv any more than it does that 


no 


of any other visiting physician or surgeon. A 
strict should maintained as 
regards the use of equipment so that the bene- 
fits obtained the roentgenologist 
by obtained 


accounting be 


be 
the 


offset 


may 


those by 


equitably 
hospital. 

Where the hospital manages the laboratory 
it has only the hospital point of view; since 
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hospitals are primarily charitable ins 
ol 
behind in funds to make the 
ments to keep 
quently 


they are always short money and 
NCCCSSITY 


ibreast of the times. 


laboratory IS 


the seen 
financial drag or an opportunity for 
ain. The laboratory and its medi 
II the hospit il should be CCONOMICS 


pendent of the hospital itself. 
Among other thi 


protected trom. ¢ 


nes, phy ! 
other. tec 


independent lab 


ach 
Who ever started an 
without « 


some well-established physician Ol rm ) 


aid so elinite encourageme! 


physicians or hospital trvinge to obt 


Dprolessional ( r 


thing cheaper than 


time the skilled Know 


expert 


phHvsicilan in charge of the clinico-pat 
laboratory and the roentgen laborate 
receive recognition ind recom 
until he has tought for his rights. 


Desicki, JoserH. ravs and the probk 
races. Brit. 


In the cultivation of plants and in the bi 


ing of animals, only such specimens are select: 


Which possess prominent qualities that 

the purposes ol the breeder. In this 

Is being constantly 


species Improved ) 


elimination of unhealthy or otherwise imperte 


also Str ( 


\lankind 


produce a race of men pertect both pl 
ind intellectually. 


specimens. should 
Phe author urges that 


uot impossible to obtain a solution 


hnman problem by means of 


Since the community 


roentge! 
has the ri 
one of his liberty or even of his life, wher 
is imperative from the point of view of con 
welfare, it has also the right to prevent lu 

criminals and such like from reproducing 1 


species and from causing thereby immeas 
damage to the community at 
the liberalization of our 
stitutes punishable crime there may be re 

able doubts as to the justifiability of cert 
instituted 
guise of “punishment.” It is obvious, how 
that a rationally organized communit 

be defended against the prolitic and un 


large ° 


ideas on Wha 


corrective procedures under 


reproduction among imbeciles, epileptic 
criminals; and here there is adequate 
cation for sterilization « 


indi iduals whose pathologi 


a compulsory 


tendencies 


be transmitted to their offspring. This applic 


primarily to habitual drunkards, inc 
lunatics, epileptics, imbeciles, drug take! 
and finally those suffering from dvane 


consumption or syphilis. 


In the selective action of roentgen rays ups 


the germinative cells of the sex glands we h: 


Radvol., 1925, XXX, 150-159 
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difficult than in) blood serum. The 
experiments do not permit the author to affirm 
that roentgen r are capable of increasing 
the bactericidal power of pus. In only 2 cases, 


more 
avs 


in Which the pus could be examined very soon 


after irradiation, could there be demonstrated 
any increased bactericidal action. In the 
examined serous tluids with one exception 


there never was found any bactericidal powe1 
either before or after irradiation. The exception 
was an an unirradiated tuberculous 
guinea pig, this fluid being strongly bactericidal 
B. anthracis, but entirely 


against stapnhy lococc I. 


ASC ites of 


against INACTIVE 


GassuL, R. The effect of radiations upon living 
explanation experiments 
Klin. Webnschr., March 26, 1926, v, 
cultures were made of the spleen 
the ciliary epithelium of Rana 
As a control, the effect of davlight 

by growing one set cultures 
in the dark and another in open daylight. It 


cells vitro 


Tissue 
cells and 
femporanria. 


studied 


Was of 


was found that exclusion of davlight favored 
one-third one-fourth greater duration. ol 
cultures. The lymphocytes in. the 
died off more rapidly, 
and ciliary activity stopped sooner although 
it exhibited greater activity 


+ 


illuminated 


life of 
cultures 
in the beginning. 
\ roentgen dose of 5 to 40 per cent of the 


skin unit dose filtered through 0.3 mm. Zn 
plus 3 mm. Al at a distance of 30 cm. (Neo- 


Intensivreform-apparatus, Coolidge tube, 190 
kV., 4 ma. to the cultures 
produced no noticeable effect. Higher doses, 
Irom 40 per cent up to 300 per cent ol the skin 
unit an immediate acceleration 
activity continuing for six hours and 
gradually decreasing or entirely stopping in one 
to two davs. 


applied tissue 


dose, caused 
in ciliary 


This effect was very pronounced 
in voung tresh explants; old explants already 


possessing a weakened ciliary rhythm 
responded by a deceleration or stoppage ol 


twelve hours after irradiation 
with unfiltered roentgen rays. 


motion within 
The accelerated 
motility corresponded to an increased reducing 


power of the ciliary epithelium upon methylene 


blue, and a decreased activity with decreased 
reducing power. 
Cytological studies were also made upon 


the treated 
Young morphological! 
changes with doses below 60 per cent of the 


untreated tissue cultures. 


showed 


and 
explants no 
skin unit dose. Higher doses produced visible 
changes in the protoplasm and nucleus, mostly 
of a destructive nature. These effects were most 
pronounced tn the protoplasm after unfiltered 
irradiation. In the case of filtered irradiations 
the most pronounced changes were found in 
the cell nuclei. These were especially noticeable 
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in the ervthroevtes of the frog’s blood 
also observed that non-trradtated, older 
exhibited the same changes found 
ated tissue cultures. 


HlerMAN, Kare. Cholecystography by the 


method. Deutsche med. Webnschr., Jun 
1926, lil, 
Apart from the avoidance of disagres 


method of 
ot the dve tor cholecystography has the turt 


reactions, the oral 


idvantage ovel the intravenous method in t 


the 


physician is saved the two hours re 
for preparing and making the injectior 
claimed that disagreeable reactions were 
the rule than the exception atter intrave 
injection. 

Phe author employs Merck's FeCLATIN ¢ 
containing the tetrabrom salt in 
0.5, 0.3 Or 0.25 gm., the smaller « 
in 
throats or 


ases where 


patients have sel 
lorospasm Is 
an authors to fo 


where p\ 


Americ 


| 1] | 
capsules with a dose of alkali in order to re 


pres¢ 


suggestion ol 


pvlorospasm caused by acidity is valuabl 
one should remember that certain. fort 
spasm are not due to gastric hyperacidit 


author contirms the observation of Gr 

that there are practically 25 per cent 

of visualization in cases receiving the dve b 
| i that the 75 


oral method; but it is clarme 


cent success can be increased 


There will remain a certain 


that cannot 
Among 


duo l¢ nal 


be visualized by this 
them will be found py 


ST ¢ 
stenosis, certain cases ol nte 
imvloidosis, stasis in the region ol the 


artery, cirrhoses, tumors, svphilis of thi 


stenosis of the evall-bladder and biliary p 
occasional cases of linitis plastica, cat rr} 
small intestine, acute motor unrest, et 
these particular cases a Rieder meal s! 


given in order to gain a clear idea of the 
of the | 


p\ 1Orus. 


passage through the 


Phe normal gall-bladdet VISIDIC 
twelve hours, and the diseased or; 
later or not at all. The degree of tilling is 
able, diseased gall-bladders showing the 


shadows, but this point should be interpret 


with caution, since the judgment 
It is pointed out that the diagnosis ol 


IS SUDIC 


ologic gall-bladdet is based essentially upor 
a shadow alter the admuinistratio 
the dve. This means that 


absence ol 
a Positive diagnos 
based upon a negative finding, which is no 
all conclusive; unless care ts taken in checl 
all 


up sources of error and the clinical fin 


are strongly indicative. The tact that Amer 
authors report go to 95 per cent correct d 
noses as contirmed by operation speaks wel 


+ 


( 


= 


\\ nternatior Abstr I woentgen ind Rad in terature [72 
the metho Ol Control employe ( Crlon ( er- 
DOS errors } nt reports the eflect 

C OCCUITrINg ( the administration otf 2¢ medi- 
S report Cre ( ( ( | ) Iter the ! ( ( ses In 
ol g stone al tio the ( crature lollo t either vith 
| to th the oOcntgen | S oO! t arti 
eC to resorpt t cal 
side ellect ( of secretio 4 
ther ) re \\ } re ( ( ( tanen 
1Q20 OOS + ( { ro 4 Or. neg 
( ( | t ( ( tio cuit 
ro ( ( ) Ol the 
t ( ( ) t ( Zing 
ull tre if ( t thre Ore eric el tion 
cient rove t t - t ) Cul t oreat 
ANI ) ( t nt ( ) t ( that 
le ) erg ( ecesstul 
( ( ( t tion, in 
Lice! ti 4 ) ( te « ICT ( t this 
( to ( ) ( ( rated 
crt 
Cl ( ( ( t \\ e 7 LCNOLOg 
) ( ( ( ( N t Q20 

( ( ( lt Cit T ( t ( student 
put gar OTN ( etter t t Vere 
ellect 4 ( ( ( timate ect et ( the pre- 
taint the ( ( ere 7 ( ( the ( ( t Onc thre 
i Ot De tire ( gar ( S Ol pron ) the 
Lol t ¢ t ) ict Ol roe t ¢ ( Ireshman 

SINCE On ore ( ( ( ( entgen 
ther vent t t t te t to 
result ¢ tt ( ) ( tlhe subyect. ¢ edicine 
treatment. One Ont em Surgel Accor ( t ersity 
the zone ndergorins radiation. s the Michigan through 1 ooperation of Dr. 
minin OSSID1¢ roe t gene ( ! Huber, ton the lepart- 
etlects ( ( STO ent of roentgenolo ( umber 
yen SICKNEeS thre t t ( ectures na deme t t tomy to 
mace CCT or ti OTe’ Ss the fres| St ( ect CS 
t te toe tie ) ( ) I t t tro the subyect 
structs Ol roentge ( roentgenolog ut ther t se of the 
rect \ Cl ¢ tgvenoeran S t the study 
WAVE cert st ) ( ( cl ton he tect ( ST te the ev clop- 
ind certai ries to the egetative nent of the skeleto fet during 
SVSTtTen the st ( the CTOWTI tie ( t res ir¢ 
ol prolong | ) cliect ot contined one the S¢ tructures 
rener: cing, there parent take ip the « CS tor in 
han ( Didactic ectures entya ( re now 
hollows. 4 t | ) n the ( t the t ent will 
that the degree o OO ! I ST ) entering his senio ( ( red an 
pal th the OL The S¢ C1¢ ental KNOW roentas ind 
nterpretati Demonstrations ATC 

Lhe teratior eTabdolis rile the given ol the simpler t CS entgel ippa- 
iction of roentgen 1 Ot et Dee t ratus, nd lantern s ( es istrating 
hactor CXDIAING It is Known that the uses of roentgeno y the rie is Dhases 
hlorice aiministere¢ n TONIC O ( OF Mecdcicine 
solutions re eves the nptoms ut Special elective co ( ffered to 
effect can eC produce ) the nyect Ol seniors and comprise emonstrat s im film 


reading and elementary roentgen technique. 
A considerable percentage of senior students 
elect these optional courses, more especially 
the one in film interpretation. An_ elective 
course in roentgen therapy is given, which ts 
not intended to qualify the student to do 
roentgen therapy but rather to acquaint him 
with the broad clinical facts of this form of 
therapy. 

Lach senior student ts expected to be present 
at the roentgenoscopic examination of gastric 
and pulmonary cases which have been assigned 
to him. As much care ts taken in stressing the 
limitations of roentgen the 


the findings ol 


diagnosis as in 
demonstration olf positive 
study. 


The department of physics 


roentgen-ra\ 


gives a 


pre- 


medical course in physics which teaches the 
fundamentals ol 


practical 


roentgen-ray 

both and 
work, and resident interns” in 
roentgenology take this course as part ol then 
hospital training. 


| 
PUNSICS. 


course includes lectures 


laboratory 


Hlussey, R. G., and THompson, W. R. The 
effect of radioactive radiations and x-rays 
on enzymes. v. The inthuence of variation 


of the thickness of the absorbing laver of 
solutions of pepsin upon the rate of radio- 
inactivation of the enzyme. J. 
Gen. Phvsiol., Jan. 20, 1926, Ix, 309-31 


chemical 
3. 

[-vidence is presented which indicates: (1 
that the effect of gamma radiation is negligible 
with that of beta radiation upon 
pepsin in dilute solution under the experimental 
conditions; (2) approximately the thickness 
of fluid layer which may be regarded as neces- 
sary and sufficient to practically absorb the 
available beta radiation; (3) that the mean 
reaction speed coefficient in radiochemical 
inactivation of pepsin varies inversely with 
the volume of solution irradiated if the thickness 
of the fluid layer ts suflicient to completely 
absorb the beta ravs, and bevond this as far 
as has been studied. 


respect to 


Hussey, R. G., and THompson, W. R. The 
effect of radioactive radiations and x-rays on 
enzymes. vi. The influence of variation of 
temperature upon the rate of radiochemical 
inactivation of solutions of pepsin by beta 
radiation. J. Gen. Physiol., Jan. 20, 1926, ix, 
315-317. 

The inactivation of the 
enzymes: trypsin, pepsin and invertase, has been 
found to proceed as a monomolecular radio- 
chemical reaction. Experiments were made to 
determine what effect variation In temperature 
has upon the reaction velocity in the case ol 
pepsin. The data show that variation in tem- 


radiochemical 
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perature (between 0 and 20°c.) Is 


ited 
with only slight variation in the velocity of 
Inactivation. 


aSSOC! 


Jerman, E. C. Calibration as an aid in the 
standardization of — technical 


procedure 
Radiology, February, 1926, vi, 151 


152. 

The predominant factor responsible for the 
failure to duplicate results in roentgenography 
has been the voltage or gap factor. The other 
elements may be duplicated with little dith- 
culty, but because of quite ordinary line tluctu- 
ations and of the Inaccurate point ip method 
of measuring the voltage, it een found 
exceedingly difficult to duplicate this factor. A 
s-inch gap as measured and used by one indi- 
vidual may have an entirely different ue 
when measured and used by the same 

dual at 


used by 


I 
} 


has 


another time or when 
another individual. The point gap 


method ts atlected by so many variables t 


MCcasure 


duplication of the energy to be delivered b 
method is impossible; and it should be S 
( irded for work 

been done in deep therapy. 

Any 

with mechanical rectification, can be calibrated 
within its Calibration 
the machine being equipped with a pre-reading 
voltmeter. A pre-reading voltmeter should be a 
standard 


diagnostic as it has alre 


autotranstormer-controlled machine, 


capacity. necessitates 


in the circuit 
between the autotransformer and the high ten 
transtormer, the oltage 
the autoti 
former to the primary of the high tension trans 
former, with the roentgen-ray switch open, or 
off. A standard sphere gap with the propel ti- 
tude K.\ scale should be used, | he 
time required for full calibration ts approxt- 
mately three hours. The value of the calibration 
depends entirely upon the accuracy with which 
the measurements are made. 

An example ts given in the form of a calibra- 
tion of a Snook machine. The pre-reading 


voltmeter, connected 


sion reads 


which 
delivered from each button of 


Volt- 
age (autotranstormer voltage) for each button 


of the autotransformer is given as found at the 
time of calibration. There ts 
K.V.P. for each autotransformer button at its 
pre-reading voltage at the time of calibration 


also the 


for each miulliamperage ordinarily used in 
diagnosis. 
Following calibration the autotransformer 


button numbers are used only as 
variation of the line voltage 

variation of the pre-reading 
(autotranstormer) voltage for each button. A 
definite autotransformer 

milliamperage will always produce the same 
K.V.P. Therefore in order to produce a given 
K.V.P. at a given milliamperage, it Is necessary 


a guide, lhe 
will CAUSE al 
corresponding 


voltage at a given 


vor 


to us¢ 
voltage 


regaradiess 


numbers, 
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shadow 


Stereoscopic 
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same pre-reading (autotranstorme! careful to have the films in the same position 
that Was USé¢ it the time ol « ration lO! each ol the two exposures 
the \utotranslormer! Phe center of the DiumbD bob iow repre- 
sents the point ol relterence tror vhich the 
distances of othe t on the roentgeno- 
R. The “radiogt ctel grams are measure t the dividers. Then 
Februar 1G20 13 »y use of the radio eter ar the architect’s 
ithor offer method similar ome rule and taking Into account the shilt of any 
to the one Cl I articular shadow each of the two stereo- 
vell except that mathemat ( - scopic films the t! stances re 1 off. 
re climinate ne me 1 ) S Nn practical applicatio Ol the ethod the 
Ot or to the Ol pt etl ( tlerent condit ons ct Sur- 
oO to thos CO! ( yunted very. sat rci¢ to get 
CT rio 0) ( Or ented is ) nts shown 
( t the roentgeno \ ( various 
easurements were t ( I pelvis 
cale, or “1 ogramete! s placed in the posit the table similar 
I t eat to tl t of the I yatient. 
et t ce Stereoscopic mer ( re made 
CS pal el to the olit Oording to the te The 
ear | ( ( ous diameters the ( cre culated 
then te CTW ( compare the Cte easured 
( ( Tie tic ect Ol the ( the Observer. 
Og ‘ Col the Instance ( t ol more 
to be CAC oO ( mn eT tie ( ‘ nd the 
the ct ove t t neters ct into 
( ) ) or ) t ct ts Four 
It ts ) ( ( strative cases te 
ers corresp The O 
tude of the ‘ ‘ me ‘ ONA, (); ) St t o| volt- 
an the ‘ ve direct current t Tice roentgen 
e 635 ove the base the the ) Al Q, 1926, 
+ + + 
is a co t Rahm 
( eCcessal t - er the same tit ( cre ( radiation 
( ) ( CC- ) the nti séers, as 
AL tilte re the cent ( ned Rahi ost because of 
»DOD ISS ( ) ( the resulting dro otent Roentgen 
te 20 ( cect S 5 yparatus litter t ( ensers should be 
) roll ( t ccompanied DV ¢ rts o necessa;’ry 
I S Dal S che The tmperage to produce the re re second- 
ol the tec ener Phe |e ot the I oltage at any given primal! Volt ge. Only 
¢ ( Iror iss ectrographically et ed tages are ol 
ntgenogran i this agrees tl ny reliability, an ( ratio Ss espe- 
iengt! the techni 1¢ ( necessary In those cases where trans- 
rmer apparatus erte t onstant 
technique LO! King the ros YeCNO- rect current operatior COMDII tion with 
the t na tron t ter, Lhe Suggestion te ( variable 
Din hole, spend the ) OD condensers oO DE ST¢ whel St ed in- 
ns ol the cord; (2) center the t ( I olves great techn fliculties. Besides the 
glass bow SO that its loc n ( acitv ol the condensers cat etermined 
direct line with the cord s Ipporting the ) eoretically for the ( t< CTeCAS( output 
adjust the local spot tilm dist tO expected. Howeve1 t ete ted that 
035 mn Or 25 inches; j e the the employment ot correct pi ( es ol con- 
ct YOSITIOI Struction and r¢ ) 1 make it 
to ee roentgenographe SO t ts OSSIDIe TO realize the the etic expected 
be cast upon the filn : . K¢ mprovement In output by the use of condensers 
roentgenog! ns using ; 2 n going over tro ) Sating hig ote ntial to 
O3 mm. or 2.5 inches, being ery constant high potent 


exactly 
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Jupa, A simple method for the roent- m: 
genological estimation of the size of the rh 
heart. Deutsche med. Webnschr., June ‘. ca 


1926, lil, G56-9Q57. rh 
Lhe transverse diameter of — the heart 
shadow in the orthodiagram is compared with st 


the transverse projection of the individual's 
vertically held right fist. Where the ortho- th 


ind Radium Literature 


] 
ide from a dead embryo heart in wl 
contractions were restore 
rried through three passages, the row 


vthmic contractions continuing 


lavs until the experiment was C4 


ypped. 
experiments demonstrate, 


it although In irradiation of embi 


diagraph ipparatus is not avatlable. the Various embryonal tissues 

author suggests a procedure whereby the to the effects of the rays, one must 

projection ol the shadow ol the fist can be clude in case the embryo dies that t 

made under exactly the same geometri dministered is necessarily direct 

conditions as the heart roentgenogram. The embryonal tissue. Although the « 

heart roentgenogram should be taken with an vere found to be very sensitive to 

exposure of 2 to 3 sec. so that a maximun rays, the ndividual embryon t 

expansion ol the organ can be registered. mined showed relative SHAN se t 
Numerous measurements show that the to the primat ction of the 

transverse diameter of the right fist) has rradiated but SO 

constant ratio to the transverse diameter ot tion im vivo. In the tter case t 

the heart (within variations of 1 to 2mm.) the direct: of the 1 

proport on being 1 to 1.1 ( ryvon tissues can be dete ( 
Phe author notes that this utilization of the Nn explanation experiment — sé t 

relationship between the size of the heart an secondal elects produce rv the 

the right fist is not new, since Levv-Dorn made 

the Same suggestion in Apparent this AWSON, D. treatment o 

Suggestion has not been followed as muclil nlection Dy roentgen irrad K 

it deserves, and attention is again direct February, 1926, 

to its great utility. Possibly an incentive to Very satistactory results wit . 

more extended use ts the author’s procedure centage of cures are observed tollo 

for determining this ratio when only the simple xen irradiation ol derma nlectior 

roentgenogram avatiable. staphy lococc nd streptococe t 

CHrONIC. Among the acute COT t 

Krontrowski, A. A. On the of the irunculosis, carbunculosis and ce 
roentgen-ray effects on the embryo or 
embrvona tissue Strablentberapre, IQ25, the ervsipelo | nd phlegmonous t 
XN 30 chronic pyogenic intections most. [re 
Tissue cultures ol chick embrvos are able met with are acne, pustular dermatit 

to grow atter roentgen trradiation in-vitro nfected granulomata. All of these co 

with doses that exert a distinet inhibit ng with the exception ol phiegmonou ( 

eflect upon cultures of Ivmphoid tissue, e.g., have been treated at the Wood ( 

from the spleen of adult rabbits. After irradia- Woodland, California, with excellent 

tion of the explants in ritro with rather con- Probably less than to per cent of pract 

siderable doses, tissue cultures exhibit good physicians know that boils and sucl race ( 

growth not only of mesenchyme but also of can be effectively arrested by roente 

ecto- and endodermal epithelium. On the other therapy. The advantages of irradiati: ( 

hand,* chick embryos receiving the same or surgery are: (1) the natural defense b ( 

even smaller doses of rays are quickly killed is not disturbed by irradiation; (2) the 

whenever eggs containing the embrvos are danget of a new tvpe of infection be ne 

irradiated. duced; (3) the treatment ts painless; (4) thi 
Special experiments were performed to is prompt relief from pain; (5) there 

explain the above contradictory phenomena. ultimate scar. Furuncles and boils, in gene 


If eggs containing embrvos are trradiated 
with fatal doses and tissue cultures are made t 
from these embryos, it is found that certain — | 
tissues remain viable and are able to grow in 
tissue culture. Such cultures from various 
tissues of dying or already dead embrvos 
showed good growth of the mesenchyme and — s 
of the epithelial tissues of ecto- and endo- « 
dermal origin. For instance an explant was 


ic Measures than to any other type of 

n irradiating a boil some of the sur 

rea is included in the treatment 


preventing the usual “crop.” 


Another type of acute infection 


vield much more rapidly to roentgen therape 


hould never be treated surgically is the grou 
t lestons of the face above the mouth. There 


IS a danger of causing meningitis; an 
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preparedness for cell division or during the 


process Of CIivision. 


The explanation of a better effect of frac- 
tional, rut not Very small, doses upon 
malignant tumors may be seen to lie in the 
fact that lractiona treatment, whicl 
more suitable than the single treat- 
ment, catches the cells at the various st CS, 
dur ng indirect CIVIsion In the Stage ol Karvo- 
kinesis ring rearrangement ot the chromo- 
somes, nd during direct division in a Stage ol 
temporal Cl sensitive disintegration 
cdegeneration of the chromatin occurring s - 
taneo t the of the daughter cells 
Perrow, N INusmina, LE. Experimental 

( ( t Hes on the insertion ot 1 
tio orn tissues and tn t 


2 } 
Lhe rs n eNpericence ) 

out one Cal Vit! the elfects ol 1 

emanatio lhe materia vas prepare t thre 


in Lening! ad irom fr 


middle As 


Phe emanation used in the expert- 
ments Was contained in glass tubes I to 1.5 
em. long and 1.2 mm. in diameter; this size ts 
considerably larger than the bare tubes (0.3 


mm. X cm.) Customary emploved 


Ameri 


Phe emanation 


inserted into 
| 


Various animal tissues and organs and tumors. 


tubes were 


Phe tubes were allowed to remain tor one day 
to tive Weeks, and the tissues were then 
removed for microscopic study. The results 


obtained contirm similar work already reported 
by others. Tubes containing 1 to 2 mg 


CMana- 
tion 


buried in guinea pig muscle for one to 
homogenization 
adjacent to the 


commencement. of 


distinct 
of the muscle cells directly 
with 
infiltration and small extravasations 
Otherwise 
Alter 


were more 


three davs caused a 
glass tube. together 
round cell 
of blood. the appearances wert 
: exposure the effects 
The infiltrating round 
break and the 
amounts of extravasation were greater. Signs 


normal. live days 
pronounced. 
down 


cells showed signs ol 


of early muscle cirrhosis were in evidence. An 
eight to twelve 


amount 


days caused ra 
and there 
appeared numerous giant fibroblast-like cells 
originating from either the perithelial elements 
or sarcolemma nuc lei. Alter the second week 
these cells decreased rapidly and scar formation 
the The 


exposure [or 


considerable necrosis 


commenced sround necrotic zone. 


abov ¢ ment ioned giant cells were ney er obset \ ed 
in the case of rabbits. The point to be empha- 
that 
mere cauterizing action of the beta and gamma 


sized is these observations show not a 
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ravs Irom the emanation but somethin 


\ distinet incubation period ol about t 
davs was noted betore the appearance 
ctlect, nd tissue element 
themselves sensitive to the 1 to 1h 
degrees. bor nstance, Vasculal ( 
CCLIS, and mucos epit 
roke down under the tntluence of the 
tions much more rapidly than « CO ( 
tissue clements. 
On three ditherent occ On ) t 
rece ( me. emanatio crt 
the center, ak three ¢ Cs 
ChOSC! c\ I tio t 
( es loun t ( 
the imme t¢ ( { ol the t ( 
tion roun out. In one 
t ( othe t 11¢ t ( 
tiie criphel ol the tormer t 
CICUTTIZ CONNECTIV tissu \ t 
elfects yroduced tit 
to 2 mg. emanation. 
\ further series ol experiments 
formed to determine the etfect of 


quantities; and oO.1 to 1.0 mg. eman 
introduced subcutaneo 


tubes was 


OlLASS 


allowed to act tor 
Here iso 


period was noted 


nto rabbit ears and 
thirty 
Incubation 


liiteen, minutes, etc. 


aistinct 


etfects made themselves evident. 


irradiations caused a rather remarkable 


liferation ol the CONNECTIVE tissuc 


epithelium. This proliferation was amor 


fibroblasts and was tn spots suggestive ol 


coma, the fibroblasts growing into the 


neous connective tissue and invad 


destroving the ear cartilage. In the case « 
| the 


pre-cancerous stages seen altel 


epithe 


gested the 


Appearance 


proliferation 


painting. 

In the 
emploved their rather large emanation seé 
inserting the tubes so that 
meter ol 


authors’ clinical practice the 


each 
irradiated by 1 
emanation. Insuflictent time has elapsed 
statement of the 


tissue Is 


sat S| ct 


results, but 


progress in many cases has been 
(;SLEICHGEWICHT, 
The the 
roentgen ravs. Fortschr. a. d. Geb. d. Ri 
genstrablen, 1925, Xxxili, 971-980. 


and 
problem ol 


ROCHLIN, G.., 


biologic al 


Under the influence of small doses, se¢ 
of Phaseolus vulgaris showed an increase 


energy of cell division, an acceleration 
growth tissue differentiation and 


1-8 
Deu med. \Webnschr., Apr. 1926, 
) 
Rad Instit te of the idemy of Science 
clicactive ores found ii 
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rompter regenerat These phe creasing the tubs 
ot tor tage Phe dif- 
‘ | ar tere \ the 
ent ‘ 16 
‘ | | tel 
| t 
( 
‘ ‘ toe) 
t t 1 t 18) ( t 1 ntro 
t »2 | ‘ t 1 t t 
nse ent ‘ A ‘ egulators 
listinct ants ent L here ntroduce t tmeter in 
T ! ( ( With 
SCHNEIDER, | { the ol t t ntained 
i ’ rep () ( t rimary 
Q20, ) VQ) tage S controll t ( the mille 
It ( t ( cremeter, te, 
ay ( ( t ( T ( ( Cl ( ( tor ol 
Pie / ERT, J. H t tor t tment of 
re ore thre regnant the ecilect: upon 
ys the ce ) C e ri. 
tissue \ NDort +4 O24. x 660—¢ 
roe tor . ( S concer! tions 
n the « nding ‘ the o lo not { ( eerous and 
Ower order ol ( t oO not t ( ealth 
thre r ors the ng ( t nother. 
| e elfect IDO! the t ( St the 
WUCHERPENNIG, \ © eneci yect OF CIscussio; ( thor Made a 
SUDCI ( ro tox Cl ) C\ ol t ‘ col- 
( Cu ect¢ 21 oObDservatior t t O with 
Wehns Vey at, Q20, » OQ42-O4 the possibility of ! t let rradia- 
iS ( ents ( the tio! In ess than these ( ormal”’ 
Heliodor apparatus. The quantitative ' ren were born. Most the en were 
Ol the roentgen 1 ere 1¢ | Or! CV CI ( other 
qosimetetr na the tative t SI2NS OL prematurit ere resent rela- 
spectrog! yn. Co parisons CTW eK Cie ( Lara the CASE Chere Was 
current OITA ne the spectrog! resent malformation of thi rain the sense 
Measures tC the Tubs I ( microcephaly, CVel times there was 
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simultaneous microphthalmia. A point that ts 
noteworthy tis the fact that those 
which caretully and accurately 


observed 


considered 


WCTC 


showed a 


| | 
tl changes th: 


greater percentge ol patho- 


in those 


which were Casual 
observed and reported. 
The large movements ol 
; 
Arch. at radwol. 


Jan-Feb., 1926, 30-36. 


BECCHINI, GASTONE. 
the colon 
Naples, 
Among the ditferent movements of the color 

ditferent 

tures Holzknecht in 


movements, 


are pathological. 


described Dy authors ino serial pic- 


what he 


LQog describe 
which he thought 

attributed to 
intestinal contents. 


Case, | 


described these 


Caled LAT 
phvsiological and which he 


the 
Schwarz, 


propulsion ol 


SINCE 


mass ol 


then 
authors have 


ischl and 


movements and 


have so considered them a normal part o 
the function of the colon, although the re 
rare. 

author deseribes cases In which 


saw movements the char- 


acteristics of these large movements. Thev wert 


which presented all 
aul pathological cases, the first one of chronic 
appe naicitis, the second of ¢ hront appendic tis 


complicated DY mobile cecum and Jackson's 


membrane, as shown D\ operation, and the 
third of mucous colitis. From the extreme 
rarity of these movements, which he thinks 
would be seen more frequently tf they wert 


and trom the tact that the only three 
they were in patho- 
believes that they 


normal, 
times he has seen them 
| cases, he 
not 


n his cases and the 


logical ( are patho- 
physiological. krom the facts 
added fact that 
they are sometimes seen alter opaque 
he thinks that they 


response ol the motor elements of the intestin« 


logic il ind 
observed 
enemas 
probably represent 


stimull ol 


to abnormal one kind or another. 
Cerne, A. The vascular pedicle of the heart. 
J. de radiol. et d électrol., Far., January, 


1630, X%,. I-13. 


nd 
until recently anatomical studies have 


ilLmost entirely on dissection, and 


been based 


death makes such radical changes in the heart 
and vessels that they i 
rate. | 


to get accurate details because of the super- 


have been Very maccu- 


ven with roentgenology it has been hard 


Imposition ol many shadows. The author gives 
three diagrammatic cross sections of the thorax. 
one at the level of the line between the ith and 
sth the 
middle of the horizontal part of the aorta, one 
at the middle of the 6th dorsal, corresponding 
to the upper part of the pulmonary artery and 
its two branches and the third at the middle of 
the 7th dorsal, corresponding to the foot of the 
pulmonary artery, the left auricle and the pul- 


dorsal vertebrae corresponding to 


Roentge! 


and Radium Literature 


monary veins; he also gives three verti t 
showing the heart and large Vesse thre 


trachea and bronchi, one tron 


and the others taken obliquely at 


50° right and left. 
The position of the aorta is genet 
scribed in relation to the sternum but the t 


desertbes it with relation to the med 


that is the shadow of the bodies of the ert 
rac. In roentgenoscopy in the mayorit 
cases whatever the Age and sex of the s ect 
the pulsation of the ascending aort . rie 
Long the right border of the median s 

passes bevond it. It is only exception t 


t requires a slight rotation to the lett t 
Hle thinks it therefore that the 


order of the aorta normally touches at the 


certain 


of cases passes Devonad the 
shadow. The lett border of the ascending t 
s hidden by the pulmonary artery na « 

vw seen. What he calls the semicircle ts | ( 
the horizontal curvature of the ( Lhe 
shadow below the semicircle which gene 
passes a littl obliquely downward an 

he thinks does not represent the begun 

the thoracic aorta but the end of the arcl 
logically should) terminate where th 


the 
about the line between 


oins the shadow of vertebral co 


the sth and Ot! te 


brae. There is where the vessel, 


downward, DACKWAI 


vertical direction or ever 


oblique 
takes a 


Little obliquely forward. The classical methe 


beiore 


nward 


of locating it by means ol the oblique leit 
chus ts incorrect. Roentgenologica Vv the ( 


this 
CM. 


terminal part of the 


horizont 


of 


1.5 long, runs 


the uppel border of the pulmon irv. But of the 
trunk of the pulmonary is small or the desce 
ng aorta ts large, a certain part of the desc 
ng aorta becomes visible fora variable dist 
It IS Quite generally agreed that the n 
| 


the left heart bounc 


irv is formed almost 
by the pulmonary artery; Vaquez and Bordet 
are the only authors who sav that the reat 


part of it is formed by the left auricle. But 


many authors show it as a slightly 


CONCAYN 
instead of a convex one as the lelt bord 
the pulmonary artery should be. Ther 
good deal of difference of opinion as to tl 


visibility of the superior vena cava but the 
author agrees with Beéclére that it ts rare 
visible. He believes that the line obliqus 
upward and inward which many take to be the 
right border of the foot of the 
really the right auricle. 


CVC! 
ven ( 


In the right anterior oblique position the 
ascending and 


descending 
aorta are superimposed in tront of the shadow 
of the vertebral column at an | 


segments ol the 


_ 
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ch the Ol thre ( the eggs ol Ascar Lion On which 


T ) ( ct ( ( ( t ( made. 
( ne; the eccome tangent t Hle found that nount ol 
Wer ¥- 10° and then se energ tio! itilized 
othe! \t 50) CVC! Ip to rect ( energy, the ction ol 
ny the ert Cu ( iol 1 ( ( SCUTIS 
‘ the Ss not const t tion Is at 
the right ) tel | tel ortel I ne ot | ( ction ol] 
t t til te t ( repres ( na 1.5. 
th, CSE re t ( ( te ( on to 


) ( ( ( ( ( 
the lelt ¢ t t t ( ore te the Of 
+ 
( ( Bo ( ( ( t ( ( rement 


ym the aorta, the rte ring engths osage brought about 1 r joniza- 
tween them, at 45 {- tion chambel! On 1 Casure rectly the 
the tensit sorbe ects for different 
vent to the I ( t Irequencies, althoug othesis that 
Cre Cll Ss admitted t the tuthors 


tgcno ) Cl ( | pertorme ments. He 


) ne the resence the oes not Cleve, t the results 
ric | CO ne | S Obt Cl Zea. It 
nliores ents ¢ ( r¢ ( | eems ce;rt nt t lierent ( V¢ differ- 
C TO Cr ( ) ( ent to! \ ( ¢ t S DOSSI- 
t thre t ( the t ie That this 1s CTL racteris- 
not e set t es ticS Of the Ce@Hs, t greater the 
ou r er it ( . t it ct tv of the cell the greate ts sensitiveness 
thy thy ti ve Of short ot ct he has 
e s 0) thre c- rl ted at ture ncreased 
t Ol thre the Osensit eness, Ss increas relatively 
( thre e tor short 1 ( ere are 
ore their ¢ Outling ene ther facts that 1 ( terpret« n the same 
ST | Ol ( the Li t the nucleus ( ( ensitive to 
Cll ( the short w e lengths t thy ) t sn 
SSCIS | cre re TWO p epresenting 
VS The SIPnilt Ol] ( S DCE the ction otf \ regal ength. 
SCUSS( ec spot Vhicl CSS | ec rst TO Ss t there re two dis- 
( I ( ) ( Chie ( t ct CT the ICFCASING 
on ninin Ot t orter and 
onger waves the result 


Docnon, A. Measuring tl log tion Of two Tunctions acting In oppos rections. 
Or it may be suppos« t t there Is lillerence 
] de by Pa 6 Ol response to different w e lengths not only 
different kinds of e« ut in the different 


omponent parts of the me ell, and so the 


The author studice the results obt ( Oo total action observe ( vc the resultant oil 
bserving the ctlO Ol three w certain number ol lierent egrees of radio- 


O.22 0.7 O On sensitiveness, whicl ) expressed DV a 


ts obt the same 
vhiecl 
part e in the 
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law. And this law would | 


Very COMDICN COOKE 
| { the i | | | 

oniyv tor the one Ind ot cell, not tor all cells 

Phe theoretical explanation of these phenomen 

Is Too igue and too tar bevond present ct 

know edge to de of any interest. 


ER, CARLOS | lor roentgen ex 
Semana med., Buenos Autres 
18, 1926, 368-372 
thr shows DY means ol istrath 

t or roentgen examinatio 
the tient roentgenog! 
in Sitting eclinin 
the s port ) Potter-Buck 
i! ict CS ¢ Clesi ree the 
Tak Ot the MOVE DOSITIO! 
ct OW ict ec ol the posterior ct 
the lower part of the hadder the itient 
) ( e right S extel to the 
t ¢ nges the position of the reth 
the lett eg is then tlexed as far as possible 
il the patient were going to step up v 
step In this sition th opaque qui 
passed into the bladder and at the moment the 
picture Is ft iken the patient ts told to urinate 
witl little practice very good pictures cat 
be obtained of the lower part ol the bladder, 
the sphincter ind the whole course of the 
posterior and anterior urethra. 


GaALLINoO, MartTIN Teleroentgeno- 


graphic examination of the heart and_ its 
vascular peduncle. Semana med., Buenos 
Aires, Feb. 25, 1926, xxxill, 421-424. 
Kohler found that the divergence Ol the 
ravs of the roentgen cone which causes. the 
distortion and enlargement of the picture ol 
internal organs taken at short distances, 


target is moved farther tron 


ind when it reaches a certain d 


be 


decreases as the 
the plate, 
the 
practically. Different authors have given vari- 
held were necessai 

varying from 1 


Istance 


divergence Is so small as to negligible 
] 

ous distances which they 

to the distortion, 

to 3.50 meters. 


n order to settle this qu ‘stion the author 


correct .40 


lead model of the heart and vascular 


normal for 


made a 
peduncle with the measurements 


man thirty to forty vears of age, weighing 
60-70 kilograms and 1.60 to 1.70 meters tall. 
He examined it with the target at various 


distances from the plate, keeping the model 
distance of 9.5 cm. from the plate 
and letting the normal ray fall alwavs in the 
middle of the base of the heart. Under thes« 


always ata 


Roentgen and 


Radium Literature 


conditions with 


there was an enlargement of 7 n 
transverse diameter of the peduncle , 
n the chord of the arch of the ort 

} n each of the diameters of the ( 
distance Of 3.5 meters there w ( 
ent ol 2.5 mt I the t Cl 

thie pedun¢ ¢, of mn n the 

( Ol the ort nd of 2.4 n t 

meters of the heart lle e t 
( tl CTW Cl 2.50 4 ( 

CTCHCRS CT tenoug 
I t the ( t 

t Cl rvead heart the t t 

| SOOTT IG 4 4 ‘ 4 
eart ( ( cnt 

2 thre ete thre 

) t t ( ort 

Ce CHOSE or telerocnt 

) ) to vet cle tel 
stance 
Hlorpeacn, C. The use at 

Coolidge tube Brit J. Radio 

1926, XXII, 20-22. 

\ roentgen tube with a molten 1 
considered irreparable, and therefore p 
tions should be taken never to exceed the 
specitied by the manutacturer The 
the modern Coolidge tube takes it too 
for granted that it will stand anything be 
t will apparently stand large 
over-running without permanent mae 

In use, the radiator tvpe tube 
the thermal « pacity ol the coppe 
nd stem. It is for this reason that strict 
r¢ mposed upon the operation of these 
At 30 ma. with a 3 in. spark gap betwee 
Ss kv. peak) the duration of a single ex 
should not be in excess of 20 seconds, Opel 
from cold. 

The greatest danger lies in the pract 
running these tubes tor prolonged peri 
screening purposes followed immediate 
out a rest interval by a series of roe! 


graphic exposures at the tull cu 
\n experiment 
that a 


wclore destruction. 


is cited in w 


tube may De over-runnil 


Gsalistones an 


klin. Chir. 


Lentze, F. A. 
carcinoma. Beitr. z. 


2. 
\ statistical analysis of the 
arious clinics shows an— und 


a tocal distance ol 


rrent rat 
ch it Is 


4 


, 1926, 


report 


oubted 


é 
. 
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ar ) yo? + t¢ + ‘ 4 part 

P 
) 
t 
hig or the 
‘ MO ( il 
it 
( ( 
1> 
{ + ‘ ) ‘ 
( 

of ( Ot © + 
t St t = 
LIS 

Nee et ‘ tensity are 
| Cate ( Needle 

! 

( oes not in | ving the 

it trite ens the point 
‘ | tne 7 O ext t t t 

( Tel tine ‘ 4 ily and 

the + | ( ( ‘ tw) el 4 
re | ( + + fox ere oe duc 

( ( ( 

| Son ectrical 
CSIST ( CiCClrol., 
= 
\f 
roced re t ( CX ‘ 

nhoculate rats in the t cit tance of 

the Jensen rat s Whi tissues d thi continu- 

| I 

+ ( ( tu ed the elect} ‘ ‘ | Iman 
] 

tumor ) ( ftey he passage ; rela. 

eaten est het thy t t ely one time | re th. esistance of 

caine Cr DON 2 Cp lterent subyects ( ( W heat- 

cle ( stone s ‘ osen Ol 

t CR). \\ ( e es Osure er, easurement vere all the 

| j + 4 ] 

prece ol tumor less t} m. e- orearm the te he neck. 
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The electrodes were two plates ol zine to sq. 
fixed on the skin under. slight 
Iwo lavers of paper the 
placed between the 
skin and each electrode. One was soaked with 


DNVSLOLOZICA 


cm. ino area 
pressure. 
is the electrodes were 
salt solution and placed on the 


skin, the other was saturated with zine sulphate 


and placed between the first one and. the 
metal ¢ lectrode. | hese elec trodes proved practi- 
cally impolarizable and did not change to any 


ippreciable CGegree the high resistance noted 
n the subjects. As a source olf current he used 


two accumulators with a total force of about 


volts, which made it possible to 


an 
considerable lowering ol 
the 
\ the results of the experiments. 
He saw the 


resistance durin 


passage ol current. Tables are giver 


SHOW INE 


well-known phenomenon o 


lowering olf resistance as the current was 


prolonged. But he also observed a phenomenon 


| | | | ] ] 
which he thinks has not been described belore, 


namely that when the current Is stopped the 


resistance not only returns progressively to 


ts lormer value, as was to be 


expected, Dut 
na great majority of the cases it passes bevond 
that ind 


which 


value reaches a maximum, alter 
it decreases slowly to the original value. 
Curves are the increase ol 


resistance. The question arises of whether the 


given showing 
increased resistance is due to 
polarization. With this method he cannot 
answer this question definitely, but the tact 
that the increased resistance is lowered during 


a new passage of the current would argue that 


a change in the 


it is. Prolonged compression of the skin pro- 

duces a similar reaction. 

Opitz, Lk. The biological basis of the radiation 
treatment of carcinoma, especially that ot 
the uterus. Strablentherapie, 1926, xxi, 353 


307. 

The reason why purely chemical processes 
be observed only relatively infrequently 
effect of irradiation lies in. the 
colloidal constitution of protoplasm and_ the 
body fluids. A labile structure as exemplified in 
he leucocyte and lymphocyte will quickly 


can be 
as the direct 


the 
reveal the effects of trradiation by a destruction 
of the whole cell interior because ot the great 
reaction velocity involved. On the other hand. 
other cells show practically no effect or only 
eradual alter very high 
apparently because their structure is consider- 
ably more stable and not so easily destroved 


changes dosage, 


by the removal of one or another micelle. It 
is therefore the important characteristics of 
the cells themselves, presumably in their dis- 
perse primarily that condition the 
different degrees of sensitiveness and speed of 
response to roentgen irradiation. The 


phases 


same 


Roentgen and 


same size 


Radium Literature 


considerations apply to the cells) comprisir 
] 

any single tumor. They are of all age 

degrees ol development and may EXPECte 


to show corresponding differences in 


CSD 
to the roentgen rays. 

| | 

The problem involved in the treatm 
cancer by radiation is a biologica one. EI 


logically, We in cancer undergoing spont 


ous regression exactly the same proce ( 
can be. observed alter roentgen ri 
here ts evidence that the body sets i t 
detense measures which in. the 
cases do not seem to be adequate lor cont 
the disease: n ordet 
cancer with our present means whi ( 
rradiation, it is necessary to mat 
lorces Of the OC Phe tirst) require ( 
naturallv avery carelully develope 
Ol rradiation. But equal mport t 
full a knowledge as possible ol the biol 
the cancer itself. The latter must. inc 
only the disease tocus but certain ¢ 
the vegcetatiy ¢ nervous system ( 
bodily functions. 

In the treatment of carcinoma ot the 
the author’s main reliance 1s in the tre ( 
with radium or mesothorium. beac ( ( 
be judged individually and the met 
radium application corresponding ( te 
In the majority of cases the 1 
idministered through a lone tilter 
in the cavity of the uterus. In addition, roent 
gen treatment is applied through large fi 
in order to augment the relative 


general effect of the radium ravs. The 
s of very great Importance 
into consideration the previous tota 

of irradiation from the radium. The roe 
treatment is guided by 
the sedimentability 


and shou 


the blood picture 


the red cells. Irrac 


S stopped when 


leucopenia 
peripheral blood 5,000 leucocytes o1 
and also when decided lymphoper 
present, that is, when !ymphocytes 
below 20 per cent. 
It is emphasized that satisfactory no 


ment and production ot a tavorabl« 
condition of the patient Is as im} 
the treatment ol 


pulmonary tuberculosis. 


cancer as in the treatm« 


Pace, DomENico. Anatomical-roentgeno 

study of the coronary 
Arch. ital. 
July, 1925, 247. 


arte! ol on 


mammals. di anat. di 


In order to study the question of whether 
there are the right ar 
left coronary arteries and the origin of the bloo 
supply of the different parts of the heart the 
author injected a number of hearts with opaque 


anastomoses between 


t 
t 

5S 
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CAKS Cl Vort ( 
) 
ad ( ¢ \p ety en these reak eller 
re to K¢ ! ( 
1 ) net ) ( re re KING: 2 thre Tl t ( nevel 
Leste ( Cel ) ( ( eclectrostat SOLUTEeL\ re KS t te resis- 
tuthor proposed Init R ( quction co CITC | 
OLLOWS the roenty ( noe t ( ( ( the 
IOC UC the s neo to rin I na ) the ction \ 
ram OF rac 1m) ent place t 2 ) CIFCUuIT Was rrangs 
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roentgen 1 producing the Ol reak he secon Ost through a 
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thes¢ 


186 International Abstracts of Roentgen and Radium Literature 


high water resistance in place of the usual 
roentgen tube so that there would be no 
necessity to use Kenotron rectifving 
valve. 

When the roentgen tube ts operated oa an 
electrolytic break the tube will not allow the 
current to rush through, with the result that a 
large amount of the secondary current. is 
stored in the distributed capacity of the 


| | 


secondary, lLe., in the turns of wire near the 


center of the coil, which thus can produce a 
suflicienth rge magnetic field to react on the 


primary current and prevent it completely 
yreaking. So that, so long s there Is current 
tlow ng in the tube this reaction will continue 


ind the rimary Current ONLV SIOWLY Come 


W itl t mercury break the primar circuit 
ts absolutely broken but on the contrary, witl 
trolytic break it is never broken, but 
hig resistance Is interposed which ts instant 


destroved by the spark. Immediate V aiter the 


yreak takes place or the secondary current 
begins to flow the primary makes igain, Mag- 
netizing the core, the induction trom whicl 
pushes out the current from the secondar 
very quickly. With the mercury break ther 


S no such tendency and a large part otf the 
econdary current is taken up by the dis- 
tributed capacity of the secondary and dis- 


charged at an almost constant rate. 


STRANGEWAYS, T. S. P., and Hopwoon, F. | 


Phe effect of x-rays upon mitotic cell GIVISIO! 


in tissue cultures wn vitro. Proc. Rov. Soc.. 
Lond., Sept. 1, 1926, c, Ser. B, 283-293. 

| | | | 

It has previously been shown that when 


tissue culture in vitro in which cell division is 
active is subjected to small doses of roentgen 
ravs there occurs a decrease in the number ol 
normal mitoses, and with somewhat. larger 
doses a complete disappearance. These earlier 
experiments have been contirmed and extended. 
This inhibitory effect upon mitosis probably 
represents the most delicate and reliable test 
W have ol biological! response to irradiation. 
The tissue used was obtained from the 


choroid and sclerotica of chick embryo o 


+ 


: hee? 
o nine days’ incubation. The tissue frag- 


seven 


ments were grown in a hanging drop of mixed 
| 1 

fowl plasma and embrvo extract on 2 cover slip 

glass which was sealed down with paral- 


fin wax over a hollow ground soda elass slide. 


Ol soda 


Cultures of the ‘“‘second passage” which had 
been incubated trom eighteen to twenty-two 
hours were used for irradiation. The radiations 
administered were varied as to hardness, and 
the dosage was carefully measured in terms of 
Friedrich’s “‘e”’ (electrostatic) units. The com- 
plete dose in any case varying from 1 e to 


160 e@ was given in a single exposut 
intensity being adjusted each = « 


approximately 5 e per minute. From tw 


four different cultures were exposed 
taneously, and the number of mitoses 
as compared with controls was noted. 

\ series of experiments showed that 


cultures were stained 


| 


Immediately alter 
tion no diminution in the number of 
mitosis was found until, with a given inte 


i dose of 60 e had been given. LExan 


cultures incubated Lol eight minute 
irradiation, on the other hand, shows 
nite decrease n the number otf mitot 
even alter a dose of te had beer ¢ Cl 

These experiments again prove 1 
eariiest recognizable effect ol roentge! 
tion upon growing cells is the t 
nhibition of the onset of mitoti 
the majority of those fully forme CL 
cells whicl ire about to di le. Cells 
un lergoing ire unaflects 
rradiation. It appears that vegetat 
pass throug! phase imme ) 

sible prophase, during which the 
processes of the ce re espe 
disturbed. If such a cell receives 
roentgen rays greater than 30 e, it will ng 
less enter mitosis but the process of 
will be of an abnormal tv pe 

n complete disruption of the ce 

Variation tn the quality of the ne Cl 
ot roentgen ravs within the mits of the 
nd times emploved n these 
ippears to have no appreciable etlect 
results when the dose S measure 
small ionization chamber. It, howev: 
doses are measured by 
chamber, possible INCTECASE n ethicr 
neariy $0 per cent n waver oF the 


ive lengths Is Suggested. 

No evidence was obtained of any s 
{} t 
t 


Wika roentgen rays on cell divistor 


ARNELL, Sigerip. Three technical det 


radvol., June 20, 19620, V, 204-260. 


1. How to extract silver the 


ra 1 
solution. Silver may be recovered tron 


fixing solutions by placing in the botton 
tank some copper plates which in for 
hours collect a black ce posit ol s Iver wl 
then be brushed off with a wire brush. 

photographie marking fo? roe 
grams. The author, collaboration 


Dr. Laurel 


marking roentgen plates during ex 


, devised the following sche 


Letters, arrows and other distinctive 
were fashioned of thin copper wire an 
were fixed as needed to adhesive plast 


whole being covered with a piece of « 


S¢ to 
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cond- 
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For the production of direct current the 
tuthors make use of the Delon circuit. With the 


aid of specially constructed electron valve 


tubes batteries of condensers 


arranged in 
and butl 


paratiel In series It Is possiDie to Dulld up 


inv voltage and current necessary lor operation 
Beers, Hl. N., and Arens, Robert A. Read 
reference tables) for superticial roentget 
therapy. Radwlogv, May, 1926, vi, 424-425. 


Phe tables presented have 


Irom data contained 


been constructe 


in the literature. Phe sku 


of Wither 
lwo tables are 


lhe first presents, without computation, 


unit 1 and Remet 


OL Gosage. 


the time required to deliver a 
tion at 


ncehes under vat 


SKIN unit ol 


untiitered or tiitered radia SKIN target 


distance ol [5 conditions 


OuUS 
ol n mperage and spark leneths. The secon 
table lists the commoner skin affections amen- 
ible to roentgen therapy, with the correspond- 


Ing dos 


CHANTRAINE, HEINRICH. The Siemens measur- 


ing device and the inverse square 

Strablentherapie, 1925, [40-147 

In the Siemens apparatus furnished with the 
new measuring chamber, the readings taken 
it different distances agree with the values 


calculated according to the inverse square law 
the ravs falling vertically upon the chamber 
holder). The s« ittering effect of the air can be 
entirely neglected. Scattering by the lead can 


| 


be detinitely demonstrated but ts also negli- 
gible practically. The size of the focal spot and 
the filter radiation also failed to produce any 
mportant deviation from the inverse square 


law under the conditions of the experiment. 
Consequently this law is an excellent means foi 
check ng the 
Instruments. 

Phe 


tional effect. Radiations directed parallel to 


| | 
reliability of roentgen measuring 


new measuring chamber shows a direc- 
the chamber holder produce a reading 5 pet 
cent greater than those directed vertically. By 
the use of this chamber, the measurement ol 
most of the scattered radiation would be 5 per 
cent lower than the traversing primary rays. 
Since the a field 6 & 8 consists 
ol only 20 per cent scattered ravs and 8o per 
cent penetrating rays and in the depth there 
Is 7O per cent scattered radiation, the major 
portion ol the depth dose is measured 5 per cent 
too high by this chamber. However, this effect 
is actually neutralized by a certain amount ot 
absorption by the holder of the instrument. 
Another experiment in which the portal was 
10 X 15 cm. demonstrated the same neutrali- 
zation of effects. It may therefore be con- 
cluded that the depth readings given by the 


surface dose In 
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ind Radium Literature 

new Siemens chamber are essentially c 

assuming that the size of the chamber t 


duces) no important error. It 


probable, however, that because o thre 


nconsiderable size of the chamber soni 

arger depth dose w ll be registered t 

the case wit! chamber ot ne 


“HAOUL, he ontodosimete! \ 
read ng dosimeter lor roentgen rays Fort 
a. dl. Geb. d. Rointgen strablen, J nuary, y2' 
162-165. 

Lhe ontoquantimeter of modern const 
tion is the only practical mie ining: inst! 
lor roentgen ravs devised up to the I 
Llowever, owing to the too short ( ( 
ol the clectrometer Guring me irement 
eral seconds) a rations occurring 
operation cannot ccounts ( 
eason, Caiculated re 
ess inexact n Phese se 


error can be eliminated only when one ¢ 


n mstrument which indicates 
the increasing dose during the whote pe 
rradiation. Instruments hitherto devise 
this purpose tn view have not prove {lien 
IFECISE OF reliable. 
Phe ontodosimeter devised b thre 

ppears to satisty all practical require ( 
It consists of an tontoquantimeter, the 


charge time ol which is very much re¢ 


the emplovment of specially cons 


condensers free from hysteresis. Phe dis 


time has been so extended that wher t 
onization chamber of the instrument 

to the area to be irradiated and expose I t 
rays, the time required corresponds to 
necessary to produce a skin erythema 
hard filtered ravs. This device makes it pos 
not only to determine the dose with cert 


ut to throughout an rt 


The dose may be 


control it 
determined at any 
without regard to the variations in cond ) 


or variations in the opel ition of the mac 
Phe scale of the instrument ts divided i 
parts, and the divisions are so laid ou 
each one represents lig of a skin ervthe 


dose. The progression of the pointer Irom © 


10 Indicates that a complete skin erythe 
dose has been administered. 
Crite, G. W. Surgical treatment of gort 
Radiology, May, 1926, vi, 305-307. 
| | 
Phe plan of management employed b 
author is such that almost no case ol D4 


thyroidism ts too severe to warrant 
treatment. During a period of six mont 
June I, 1925, among 740 thvroidectomies 
hyperthyroidism the mortality was 0.82 


cent, and among 398 ligations the 


ns 


mort 


riy | 
| 
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International 
of the gland and results tn diabetes. From this 
condition the pancreas can recover by pro- 
liferating new tissue from the periphery of the 
gland. Four or tive erythema applied 
to the pancreas causes complete disappearance 
of the gland. 


doses 


Polvuria without glycosuria developed in one 
dog on the third day following exposure to four 
erythema doses. Glycosuria was seen in one dog 
to the extent of 8.8 per cent without polyuria. 
One dog lived fifty-seven davs with complete 
intolerance to carbohvdrates, which ts fifteen 
than the maximum length of [if 
reported for pancreatectomized 
receiving insulin. 


day Ss longet 


dog not 


Forst, Wacter. An aid in the exact placement 
of roentgen tubes for purposes of measure- 
ment and practical operation. Fortschr. a. d. 
Geb. d. Rintgenstrablen, 
1605-108. 


January, 1926, xxxiv, 
An exact placement of 


necessary in 


the Coolidge tube is 
many cases and ordinarily it ts 
done only approximately. The author describes 
a procedure for observing the direction of the 
central beam and then etching a spot on the 
glass wall so that in the future adjustments ot 
the tube all that Is necessary in determining 
the direction of the central beam ts to project 

line from the anticathode through the etched 
spot. 

wo methods for fixing this spot on the tube 
wall are emploved. The direct method employs 
an observation telescope with 
directed in the line of the central beam which is 
made to pass through a evlindrical electrom- 
eter. The indirect method employs a ftluores- 
cent screen. 


CTOSS hairs 


HaNson, Ropert. On the 
spinal vertebrae, 
late foetal life 


radiol., Jan. 15, 


development. ol 
as seen on skiagrams, 
to the age of 

1926, v, 112 


from 
Acta 


fourteen. 
126. 


From ‘fetal life until the age of two, the 


vertebral body appears on the lateral roent- 
genogram as divided into three plates, the 
upper and lower ones being denser than the 
middle. In the anterior margin of the middle 
plate, there is seen a funnel-shaped excavation 


with the base directed forward.’ 
is occupied by 
perichondrium 


excavation 
a vein running close under the 


and periosteum respectivels 


and continuing by a stem on each side of the 


middle line towards the vertebral foramen. 
The excavation disappears during the second 
vear of life, except in the fifth to seventh dorsal 
vertebrae and in the 
where it remains up to the age of fourteen. 
From the excavation there ts occasionally seen 


running through the middle of the vertebral 


Roentgen and 


first and second lumbar 


Radium Literature 


body toward the vertebral foramen a strip 1 t 


2 mm. wide, slightly ossified and having the 
appearance of a canal. In other cases a similar 
canal is seen only in the center of the vertebs 
and running but a few millimeters in the same 
direction. These canal formations assume dit 
ferent forms during the age 


period two. t 
fourteen. 

In some individuals the vertebral bod, 
stairstep like outline at its two anterior corner 
The epiphyses are 
formations. The 


formed in these step-like 
author has found this tvpe of 
vertebra in individuals with rounded b 
assumes that this peculiar shape of the 
brae may be the anatomical foundation 
cases ol kyphosis. 
stated not to 
but the 
SIX. 
Since tn the 
desc ribed canal 


{AS 


have bee 
appear before the age of eleven, 


author has found a case in a child age 


author’s experience the 
formations are present 
cases (in fetuses of 35. em. length and in it d 
uals up to the age of fourteen) and since these 


canals largest in those vertebrae that are 
generally the seat of tuberculosis, it is assume 
that the extensive venous system of these 
vertebrae may contribute to the retention o 


tubercle bacilli should there be an iny 


WALTHER. The Tec hnique of the roent 
gen treatment of uterus carcinoma. Stra/ 


HAUPT, 


en 
therapie, 1925, XXi, 132-130. 
\ description Is given of an installatior Cl 
may be applied to any apparatus and permit 


suflicently accurate pointing of the primar 
beam upon the cervix uteri. The method nec 
sitates but one entrance into the vagina for 
all fields. Moreover, the instrument permit 
the skin fields without repeated insertions 

The device 


consists of a semicircular met 


bar, the diameter of which ts about sO cn 
At the two ends are screws 15 cm. long point- 
ing toward the center. These screws ar 
emploved adjusting the metal semicircle t 


different body 
centering the 
irradiated. 


thicknesses and for es t 
apparatus over the area to be 
By directing the roentgen-ra\ 


along any radius upon this semi apie ir device 
the dose may be centered over the desired are 

and through as many portals as ma 

necessary. 

L. The problem of roentger 
dosage. Strablentherapie, 1925, xxi, G6-100 
It is becoming more and more clear that 

many controversies in the field of roentger 

find their origins misconceptions 


egarding dosage. 


It has been urged by a num 
on of workers that the reason their successtu 
results cannot be duplicated elsewhere tl 


( 


nterest in the chan 


inside the 


I nternational Abst 
fact that the Prese ed 
reproduces? \loreo er, the experi 

thor in the past [¢ ears | S cit 
strate that ipparent 
I dose S 
come or compiet« ire 

One ol the lirst steps neces I 
r ! CATION OF the tuation the 
) to the new adopted unit 
nent of roentgen 1 ition, the 
CCOCSSAT Drerequisite It S Fecon 
the dosage reporte ce that which 

thie OF ravs rathe 

e measure I the patient 
re LIT¢ LOr the ( Cl Ol I ( 
Cal ¢ CULATE rom the ¢ 
the roentgen apparatus 

Uniformit OSAZE ¢ not De 
ONE report epth ( 
nits thin the Ol the 
othe! orker eCrives 
t e measurement anton n 
OS¢ rercent e oF the surtace 
neasurement of the in the 
comparison of the rrace ind dept 
ments Is possible o the Pil 
COLON It SCeMS | n gene! 
ecitective quantit ol energ reacnil 
undredths o that reaching 
ccording to some relat ( 
eretolore ) YATISO the 
OF the Cato! the 
Strument This ) Stil 
reason that it is o tiie 
nistered S €nrective 
ers tt OSC IS 
surlac na m the ept 
throu reco I ~( I rl 
tlerent the ce 7 
leptl () no ( t CI 
Lice ( lectern ti Ol the 
tio 1 t 11 1¢ CTI 
the lept cl ete t¢ 
C¢ Necessal to Keep I } t 
eent 1 Hation whic ct 
S not m per cent thre rin I I 
er cent of the ti ecitect 
Lace nd when 1 nits Ol 
iccount Of reco I tion Ww ( 
[he uthor regards the primat 
the ict il dose I the s ne SCecns¢ 
nedication the qu tit ol drug 
to the patient is considered the COse 
Ol changes produce Iter the drug 
secondary matters he internist 
interested in the original dose a 
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Roentgen and Rad 
HERRING, JOHN A 
Radiology, May. 
Phe 


author su 


iIncertainties incider 
use of an electric ( 
the Frigidan AA 
placed ! rg 
levelope! na Tix 


ister ti 


relrigerating app 


the temperature 
turned off 


Herz, RicHAarRD 
distribution ol 
Strablentherapie, 


to opt 


order 


between absorption scattering of the rays 
the author emplove spect condensed 
cam. This mixture of ¢ Ss was produced at a 
potential ol F445 «kK filtered 
through 4 mm. Al. These conditions produced a 
satisfactory homogeneit s demonstrated 
by the electroscope Phe eam Was examined 
S ectrographical showed miting wave 
ength of A 0.15 A. A table is given showing 
the results of the me rements with a primary 
eam ot A (effective 0.395 A This wave 
ength Was obtaine t the the experi- 
mentally detern etiicient ol mass 
lecrease trom. the ( ( tion. Phe 
leneths ol scatter ) d at dit- 
ferent angles are ste co are with the 
ues derived fro the Debve « uation. A 
comparison Is also give t the wave lengths 
th those found in (¢ tom s measurements 
unilorm scatte OdTeS, Phe values 
etermined experiment vy the ithor show 
that the change e leng ncreasing 
ngie of scattering re ( cent below 
the values require Theo! vergence 
s due to the fact that the Richt er coeflicient 
represents an average 1¢ nical difh- 
culties did not easure ents with 
onochromatic 1 ti 
Closely approximate les lor the intensity 
stribution of tere scattered 
ravs were obptaine exposing films for dett- 
periods and « ( ting the les accord- 
ng to a previously ¢ rated scale. The results 
obtained are compare h those Thomson, 
of Friedrich and Bender, Barkla and 
Avres values rm FOO greement 
tween 60 and 120 | itensit upon the 
neident side is not very much different from 
that on the exit side. The ta do not take 
nto account absorptior the spherical laver 
which may POSSID responsi Di lor a 
certain) asvymmeti tl stribution§ ol 


Intensities. 


um | te 
Cooltr 
+ + 
+ + 
t ) 
+ 
+ 
yaiths 
ed 
+ 
S set 
( 
( ttere 


iture IQI 
the de velope 
1-432 
tion of the 
Ce the 
g device such as 
Phe cooler 
t and the 
re set into the 
t vater. The 
to action until 
en It Is 
ess ntensity 
oentgen ravs. 
[10-121 
orable relation 
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From the above and = certain” theoretical 
considerations the author presents calculations 
of the scattered radiation energy at different 
ingles tor loo and 
lor 


recoil electron energy. Calculation shows 


various voltages between 
LOOO ky. 
the 


that the proportion ot recoil electron energ\ 


Similar values are also presented 


to total scattered radiation energy per 
cent at 100 kv. and 52.6 per cent at 1000 kv. 
These matters of more than theoretical! 
interest since It seems agreed that the biological 
effect olf radiation Is produced by the elec- 
trons set tree. For instance, calculation shows 
that with radiation produced at 150 kv. maxi- 
mum, about 14 per cent of the total scattered 
is transformed into recoil electron 
ind when kv. maximum | 
ploved the recoil electron energy mounts up to 
ibout 25 per cent. At 150 kv. the photoelec- 
trons predominate over the recoil electrons, 


Is 14.5 


are 


Cnergey 


energy; 200 IS 


em- 


while at 200 kv. the situation ts reversed. 
And with still harder primary rays (gamma 
radiation) the recoil electrons play the domi- 
nating role in the biological effect. It is sug- 


gested that the factor of interest to the roentgen 
therapist is not so much the per cent intensity 
ot roentgen it different depths 
rather the ratio otf the effective photo- 


recoil electrons to surtace energy. 


energy Dut 


ina 


Herzoc, R.O. Roentgen-spectrographic com- 
of lichenin and cellulose. Ztschr. f. 
physiol. Chem., 1926, clit, 119-124. 


pal Ison 


The roentgen diffraction patterns ol beta 
cellulose and lichenin are similar but not 
identical. It may therefore be assumed that 
these substances are chemically related and 


that the main crystalline component ts identical! 
in both. There is roentgen spectrographic 
evidence that native cellulose i 
product of the organism. 


IS a secondat \ 


Protection of the 
fields in roentgen treatment. 
Fortschr. a. d. Geb. d. 
Réntgenstrablen, January, 1926, xxxiv, 169 


HOLZKNECHT. 
irradiated 
Luminescent 


vicinity ol 


lead. 


The author has discarded the use of heavy 
lead sheets and similar devices and has gone 
over to the use of medium lead strips about 
20 & Scm. which are attached to each other by 
clips so as to outline the field to be exposed. 
The lead is sufficiently flexible to be adjusted 
to the surface. The housing of the roentgen 
tube is so fixed that the outlet for the ravs can 
be adjusted by two sliding shutters moving at 
right angles to each other. Care is taken to 
have the cone of rays such as to completely 
inclose and completely cover the field intended 
but not to extend bevond the lead circle. 
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In order to make sure that the 
does not encroach bevond the limits intend 
a luminescent warning. {] 


strip of wood 40 cm. long and 25 5 


cone ol! 


use is made ol 


section has fixed at one end a 
cent 


prece ol 
screen or fluorescent film. This ts OVE 
around the irradiated zone to make sure t 

the radiation is admitted only 


Where large lead strips are employed tor 


te 


fields these pieces of thuorescent screen are 
tributed at the edges of the field. A des yt 
is also given of the use of “luminescent 
which was specially devised so as to give 
cient licht to be detectable by the ev et 
Phe thuore ( 


elastic, wa 


to have excessive afterglow. 
material, which 
sterilizable, is contained in a 
lixed to the lead surface. 


Is shabdle, 


coating 


HorzKNecut, Geuripo. Special ti 


roentgenology, 
156, 


Ra 


physicians — in 
March, 1926, vi, 


The question as to how and i 


tutions systematic instruction in 
Is to be organized and de veloped Still 


detinite \t 
system Is very much in vogue. 


roentg 


the appre 
Underg 
instruction has been partially worked 
least to the extent that suitable medical rep: 


solution. present 


sentati es ol veneral roentgenology, empt 
method partly svstematic and partly ¢ 
endeavor to impart the fundamental principl 


of the specialty, while purely clinical lecture 
are relied on to enlighten the student in cert 
special types ol roentgenology. The first 
more fundamental part of the instruct 
students given thus far | 
faculties of only the more 
and smaller nations, whereas the 


IS the 
tvpes of medical schools have not yet inti 
duced it. 

The special training for physic 
entirely unorganized and very tinetlicient 
quality of instruction ts defective, vet be 


of the undeniable practical need, there 


abundant opportunities for securing the instr 
tion. The causes for the negative results of + 
special training given physicians in 


genology may be summed up as follows: 
the inadequate length ol apprenticeship; 
the giving of instruction in the practical app 
cations before the tundamental pring 
been mastered; (3) lack of 
didactic methods employed owing to the 
division of the subject into its branches 
the group courses organized to counteract tl 
defects due to lack of coherence; 5) no 
ation in method to meet the needs of indir 
physicians whose 


Ipies 


coherence tl 


previous trainings diff 
widely, and (6) attempts to give special t1 


+ 


enterprising, ne Cl 


t ) ( ns whol ( oO practk ( Cal t! t the word te t r ( ) In Its 
C\ ( ( VINOLOLZICAL sense, ( ( 
Lo correct. the ove Ce! TENSIO! ind not of cont tio He t NKS that 
Lire OL the tho iring the ) ( LONICITN the ) ticity ol i 
, | + 
DIS ( ( thie iscle ystem cl | gulated Dy 
oentgenolo t re the svmpathnetic ne tem, trition and 
Ol their ti Unie circulation Ponicrt Ol the phvsical 
( Ivenel Oecntgenolog ret- ClLASTICITV Of ng ( er <¢ Cl DNVSIO- 
( to ethe! ro t Og OZICAL CONCITIOI t tot aiiterent trom 
to be recognize Sper S not 1 the ord tor t to Be 
( ( () ( )I CUI ( COl Pad ( ¢ ( CT SHOUTLC 
s nm the it ( r tiie ecHv that he is speaking t tiie tonus 
t thre t! ror OL ad not ol ) stic Te 
t be g Cl thre ent! thie Ihe stomac elongate the fluence of 
it Or the hydrostatic pre the which It 
) t! thre i! ersits the Contains. \leasurement the nount of 
( ( ( ( CLOT ( ( CATIOL on of 
ti ) necdad et ne Tos the stomacti n ors aecubitu Cs niorma- 
st ist \ ¢ ned n genel ne tion as to the to CIT t ) s1rological 
thie CST yract result « ) Sticit ot the sto ( ST Vas made 
the » ssistant ( rere Iron n experiment ) ogical point 
OSpit ring + ( four-ve 1 It SNOULC KCI With the 
Cl e réci ead COMPUISOI ol ) to examine the 
trai the ranches of med relations eXISTING etweel retraction and 
VISITS sub STO ( elongation on the me ] nd general diseases 
m the entgenologk epartment S- ad diseases of thie t ( the ther 
tinctio CTW ) ( YHOSIS ( 
+ + + 
FECNOSCODIC ONOS the! i¢ | ( Radvologv, 
+ + + | | Is 
to differences in tec t sepal ( » 252-254 
e, tron the st Iwo tables are presented n the 
those t Surg ent ire t OSE oentgenograpnhn of the extremities he first 
+ + nt rn } > + rt tor ?t tr 
Cl crest es ( equirement IS a Ca ) ( ( eC instrue- 
essenth forms instruction ¢ ( ment trom which cal re Lor the utotrans- 
the t! n roentgenolo ( rn oOitages rresponding 
yhvsi s shou ( t of texthbe t to tl ts peak 


fo S SU rested I order to 


Seminal No Scr yace the high tensor ne tal irom the 


rolowed Hut the work Is adyusted CCOI TO atient, to Dring Out ettel | and to 
the tt nments ol ( I naividu short provide a longer exposure time \ 5 sec. CX Po- 
COUTS( re to De relused except Tor CC sure may be more ready na cecurately 
students, ind the onger courses I duplicated than a 1 or sn er exposurs 
idequate yreparatio Ol the nad time, especl uly a ccurate time switch ts 
nstructior S give! ) the he IS OL two not available 25 ( qistance suggested 
Main roentgenologt GIVISLONS I Tie when no screens re Ised order to avoid 
specialists WOrkKING the roentae ear emplovment of the higher gap tage or ofa 
nstitute | oO I finer detail 
he ) tal pe t this scheme « iCc- ( LO spot of the live 
tio! S the imitial ex ition of the to t n que IS sug- 
S ¢ ) t na pre OUS TI I Oo, T¢ ) ve used with the 
n ettort op the course so t the | the ne tocus 
Ndividt needs 
lo use the 100 n tube wit €xpo- 
JAUBERT bE Beauseu. A The e sure satisfactorily, ecurate tin switch 
tonicity of the stomac! Il des ef ecomes a necessity and stabilizer adds much 
octrol.. 1926, 193-200 towards dupli ito! Ol the imMperage, 


| he tive-ten radiator tube shoul »¢ used only 
A roentgen study was made of the nal vith the 10 ma. technique: and the five thirt, 


| | { { ] 
stomach with the subsects standing ng radiator tube or the tine OcUS Ul ersil tube 
lown. A number ot roet tgenograms tll I ting may be used with the GC, 20. a r too Mma. 


the findings are Cl uthor ¢ technique for extren 


Cl () Ab Ol ind R Lite ( 
| 
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JerRMAN, Potter-Bucky diaphragm tech- 


nic. Radiology, April, 1926, vi, 336-338. 


Following proper calibration of the equip- 
ment a chart should be prepared for the various 
regions and positions of the body with which it 
may be desirable to use the diaphragm. A table 
is presented for a normal medium sized adult as 
a guide in the charting process. 

It is suggested that the time of exposure be 
made the variable factor in diaphragm work 
when using the 10, 20 and 30 ma. technique, in 
order to avoid the danger of exceeding the 87 
kv. peak which is the limit of both the 5 
radiator tubes. 


and 
5-30 A given pre-reading cr 
autotransformer voltage may have one value 
with one equipment and another value with 
another equipment, consequently the pre-read- 
ing voltage required to produce a given ky. 
peak value must be worked out with each 
individual equipment with the sphere gap. 
For kidney and gall-bladder work where the 
maximum of soft tissue differentiation 
desired with as nearly as possible absolute 
immobility of the part, and for stomach and 
colon work where 


Is 


a short time ts advisable in 
order to avoid involuntary movement, the 100 
ma. technique with its corresponding shorter 
exposure time and lower kv. peak is suggested. 
The 100 ma. technique requires the use of an 
accurate time switch and willbe more accurately, 
duplicated by the use of a stabilizer. The 5—10 
radiator or the medium focus universal tube 
should be used for all 100 ma. work with the 
diaphragm. The 20 and 30 ma. techniques are 
advisable when on account of the condition ot 
the patient it becomes necessary to sacrifice 
detail for a shorter exposure. Where the time otf 
exposure exceeds 30 sec., such as with lateral 
lumbar spines in larger patients, the exposure 
should be made in two or more relays. 


Jerman, E. C. One hundred milliampere, 
three-tenths of a second technic. Radiology, 
May, 1926, vi, 426-428. 

A chart is presented (based upon the average 
adult of 150 pounds) giving details of roent- 
genographic technique with the tube operated at 
100 ma. tor *;9 of a second. A medium focus 
universal tube may be used in place of the 
5~ 100 tube. Details are given ot the technique 
in roentgenographing the gall-bladder, the stom- 
ach and colon and the lateral cervical spine. 
For the gall-bladder the position is postero- 
anterior, and the skin focal distance is 22 
inches, with the tube operated at 76 kv. peak. 
The stomach and colon are roentgenographed 
in the posteroanterior position at a skin focal 
distance of 25 inches with the tube operated at 
84 kv. peak. The cervical spine is taken at a dis- 
tance of 6 feet with the tube at g2 kv. peak. An 
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accurate time switch is necessary in order that 


the exposures may be duplicated, and a Bucky 
diaphragm is not used because of the difli- 


culty of making fractional second exposures 

with it. 

Laney, Frank H. Indications for surgical 
treatment of goiter. Radiology, May, 1926, 
Vi, 305-371. 

When malignant degeneration of a thyro 
adenoma is diagnosable, it is hopeless surg- 
ically. It is here that the author has seen some 
of the very best results in a palliative way tron 
roentgen treatment. A large number of inti 
thoracic goiters are located either to one side ot 
the other of the trachea resulting in the ce - 
tion of that structure, usually in a curve corre- 
sponding to the more or less sphet ical outline of 
the adenomatous masses, the roentgenographic 
demonstration of which ts of marked usetulness 


in the diagnosis of this condition. 
The characteristic features of the 
picture of intrathoracic goiter are the sharpness 
of outline of the intrathoracic mass due to the 
fact that such masses 


roentgen 


usually symmetric 
in shape in a firm fibrous capsule surroundi 
It should be a tixed rule that every 
goiter be carefully roentgenographed for detect- 
ing the possible presence ol 


are 
nod 


an intrathoraci 
mass. All intrathoracic goiters are surgi 
should be removed. The author 
times been unable to demonstrate intrathoraci 
masses roentgenographically but at operatior 
found such masses extending well down 

the mediastinum. This ts regarded as one of the 
distinct advantages of the operative procedure 
done 


has SCVCI 


on thyroids for other indications 
as tonicity. 
Patients have been so often seen to die as the 
result of deferred and inadequate treatment 
that the author has arrived definitely at the 


conclusion that the best form of treatment 


condition as serious as thvroidism tis the on 


which most quickly, most certainly, most com- 


pletely and most permanently relieves the 


toxicity, and that ts surgery. 


Lawson, R. W. 


Phe energy liberated byt 


Nature, 1925, cxvi, 897-808. 
One gram of radium, free trom. its 
integration products ts calculated to liberate 


23.28 or 25.47 calories per hour, according 
the number of atoms of radium disintegrat 


per second per gram of element is taken to be 
3.40 Or 3.72 X 10!", respectively. The 
obtained experimentally by Hess ts 25.2 « 

ories per hour, but when account ts taken ¢ 


the amount of gamma radiation unabsorl« 
under the experimental conditions emplov« 
it is computed that the corrected value canno 


+ 
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(1) precipitation and adsorption methods; 2) 


electrolytic methods, and (3) replacement 
methods. 
\Iarino, Stavaror, and MuiLani, EUGENIO. 


Biochemical changes in the blood on irradi- 
ation of the suprarenals. Arch. di radiol., 
Mar.-June, 1926, 
he authors irradiated the suprarenals ol 
animals and of normal and obese human sub- 


209-228. 


jects with varving doses of roentgen rays in 
order to determine the effects of irradiation on 
the blood. While the authors who have studied 
the subject before have limited their investi- 
gations to blood sugar and adrenalin, Marino 


and Milani also determined total fatty acids 
and holesterin. 
Phe comparative study of the various 


substances in the blood showed that the chiet 
action of the roentgen rays is on the cortex olf 
the suprarenals: the great increase in choles- 
terin in comparison with adrenalin is a direct 
proof of this. On trradiation of the suprarenals 
In animals or man, whatever the dose used, 
there is always a considerable increase in adren- 
alin, cholesterin and fatty acids in the blood, 
and the increase is particularly marked for 
fatty acids and cholesterin. The increase does 
not begin immediately after the irradiation, but 
generally begins within twenty-four hours, 
reaches its maximum on the fourth to fifth day 
and may then persist for fifteen to twenty days. 
Pozzi found the same behavior of the pressure 
curve, independent of the dosage; the curve 
showed two increases, one on the fourth to fifth 
day and one on the twentieth day, the latte: 
chiefly when the irradiation was of the stim- 
ulating type. 

There was always an increase in the adrenalin 
content of the irradiated suprarenal capsule, 
both while the animal was still in a condition otf 
hvperadrenalinemia and after the blood adren- 
alin had returned to normal. The quantity of 
adrenalin in the capsules therefore cannot be 
taken as an evidence of a stimulating action of 
the rays, since the capsule, evidently changed by 
the irradiation, may be rich in adrenalin while 
the reaction in the blood is negative. The 
chromaflin reaction is not always parallel with 
the amount of adrenalin. 

The variations tn 
especially 


blood sugar were not 
characteristic. In general, for the 
first few hours after the irradiation there was a 
tendency to increase, especially in the animals; 
then, with slight oscillations which remained 
within normal limits, the amount returned to 
its original values. These variations in gly- 
cemia, at least in the animals and the normal 
human subjects, seemed to be relatively slight 
in proportion to the regulatory action of the 
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suprarenals; they are perhaps due chietly, under 
normal conditions, to physico-chemical changes 
in the cells under the action of irradiation. But 
the Increase in particular 
cholesterin) and 


adrenalin and 
fatty 
mately connected with suprarenal functi 

They did not obtain suflicient evidence t 
differentiate between the reaction to a stimulat 
ing dose and a destructive one except that the 


acids seems to lb nt 


Increases brought about, which in general seen 
to be due to hyperfunction of the supraren 
were slighter and less persistent with the st 
ulating doses, with a more or less rapid retut 
to normal and without the last Increase towar 
the twentieth day which was seen with large: 
doses. With large doses if the animal 

killed his condition grew worse and he 


died, while with small doses he gradu 
improved alter the twentieth to twenty-tilt 
day and finally regained his normal condittor 
Meyer, Wittiam H., and Gtasser, Orro 
L-ervthema doses tn absolute units. Radiolog 
April, 1926, vi, 320-328. 
The methods of dose estimation supple- 


mented by numerous tests with ionization made 
it possible to translate quite accurate 

previous erythema units in terms of e or R units 
The d! 5) value laver formed the basis for deter- 
mining the quality. In addition to various 
intensitv measurements, a definite skin reactio 
Was sought in all cases where such procedurt 
was. permissible or justifiable. The total rang 


of an vvythema dose appears to extend over 
about 100 per cent from minimum to 

mum; that is, from a faint blush up to a point 
just short of vesiculation or denudation t 
would be most logical to select as a unit dos 
the minimal dose with which a reaction occurs 

the maximum number of individuals. With har 


rays this occurs in the vicinity of 1300R units 

The results of a series of investigations sho 
that the roentgen-ray quantities, measured 
R units, which are necessary to produce the 
same biological reaction on the human = skit 
vary markedly with the quality of radiatior 
administered. The number of k units per ery- 
thema decreases with increasing wave length; 
restated in another way, the number of R units 
increases with increase of the half value laver, 
i. e. with increasing hardening of the rays. A 
curve is presented showing the relation between 
the R units necessary to produce a standard 
skin reaction with varying ray qualities. 

The erythema doses in R units referred to 
above were given at one sitting. Fractional! 
doses would introduce a new factor, namely, 
the cumulative effect of the rays, resulting in an 
increase in the number of R units when divided 
dosage ts employed: 
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Standards ol protection nst roe 
neers, Radiolog 1Q20 yi4-319 
\ specla Ol tio ( 
\ ea tor est or the 
tot tit ti Cl OTE 
¢ sing t tol 
rath ( the nsti nent ( ) 
Neas ts electrostatic ¢ t 
CNsSItIVIt the 
the st ) t o yrotect The 
t the greatest ) e 
( exact the e « th 
CCE es eithnel thie Ate ro 
) Objects ¢ to the ! \ 
cre ¢ t the 
Ss Iron ote t ( ) (= 
~ I nun ( ( ot OL OLOSO | 
24 ro the targa 
( | ( tlo Cl CT ( 
STL nst CCE ( 23 
Ches the Ol the t ( t 
gle Of QO” to the rection of the I 
Wher Oe ( the CLOSE ( TlO 
FASS CODDECI ( t¢ 
ITCNWOO the sec I I HWatio ot 
ler the CONCITIONS the OVE ( 
nent S betwee 6.4 and 10.4 per ce the 
t dose 
ssume the t tO ) 
Surrounded wit] ail 5.0 t ne 
the tube operate 200 tel 
NOuUTS ther t 50 ¢ cistance one 
nonth s time atient Ou receive t 1of 
erv the doses through the le ( run 
t Stance of 10 feet the operate Ou 
rece Dout 00 Ol the ervthen 
addition, if we also ssume that rea Ol 
bout 100 sq. cn S exposed on the atient 
then trom this are there would be obt edi In 
Iditior little over 4 erythema ses. 
other words, the operator Is exposed con- 
siderable hazard Irom secondary nae! 


these conditions 
kor practical ina nical DUrDO 


ntensitv ol 


varies as the are exposed on the patient or on 
the scattering material. Doubling th re: 
loubles the intensity of the secondary tior 
nad so on. 

Phe above calculations are DAse in 
i\imost perfectly shielded roentgen tubs t Is 
obvious that if the tube Is not complet sur- 
rounded with protective material, scattered 
radiation not only from the patient ron 
surrounding objects and walls of the therapy 
room would mount up considerab the 
patient as well as for the operator. 


secondary radiation depe Ss and 
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Phe factors whi enter into the making up 
the final tot lose to the atient can be 
summarized in the ¢ tio 

CT¢ | thre ) I ( then dose 
administered, | the ervthen oses ot secon- 
lary radiation torme nd oS the rea O the 
exposed surface In square cent eters. F is a 
ctor characteristic lor the mater from whicl 
the scattering pre the ilues lor 
this factor are give! t yi the original 

Vai OUS nsta ti ; ere Col ) red with 
espect to secor th oses to which 
O the one hand the atient s exposed and 
gainst which on the the the operator 

st De protect 
Opitz, LRIcH Reg Dess ers hypothe- 

SIS Of hy it Doll ES. oul entherapie, 1926, 


$4~440. 


According to Dess er, the primary waves 
strike an 


imount ol heat In 


or secondary beta S when the 


| 


t luce a 


anishingly small areas hese points of heat 
distribute themselves 1 ipidl ‘ nd as a conse- 
quence the total te mperature rise in the irradi- 
ited body, IS pl mmensul ble. How- 
ever, at these points according to D ssauer, the 
heat generated exceeds that of the heat of 
evaporation ol water, mav even re ich 200 OF 
300°C., and Is at any rate sufficient to coagu- 
ite protein molecules in its vicinity and lead 
to the denaturing of the cell protein. 
According to the a ithor, u this Is true, then 
t should be susceptible to test with those 
substances having a low flash temperature and 
rapid reaction velocity, analogous to the 


case of sparks In a charge ot powder. Vests were 
made with pure vellow phosphorus which has a 
ind wit 


h gun cotton 
\ small piece 


flash temperature of 60% 
which explodes at 183 to 186% 
test tube 


of the phosphorus In was exposed at 


oentgen tul 


oth 


10 cm. distance from at 
irradiated for 14 
solt filtered and 
nterposed I 


ye and was 
and 
was 
the 


minutes with | 
TI 


phosphorus 


\ravs, unfiltered. 


vetween§ the 


roentgen tube a handkerchief for protecting 
the roentgen tube in the event of a flash. The 
phosphorus remained unchanged. The gun 
cotton (nitrocellulose) was treated in the same 
way without any sign of a response to the 


This seem to 


heat point hypothesis, for if 


rradiation. would lisprove the 


ocaltemperature 
Ol 200°¢ were generated yy the ravs, both 


substances would have exploded. 


the 
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PouL_e, Ernst A. Studies of the roentgen 
erythema of the human skin. 1. Skin capillary 
changes after exposure to unfiltered radi- 
ation. Radwologv, March, 1926, vi, 236-254. 
The study of the capillaries of the human 
skin with the skin mi shows a great 
variation of their appearance in normal indi- 
viduals and in different parts of the body. After 
exposure 1.0 skin unit dose of unfiltered 
roentgen radiation very characteristic changes 
occur in the skin capillaries as has been noted 
by other investigators. Complete 
integrum takes place in 
months. 


Microscope 
to 0.5 


restitutto ad 


from one to three 


Phe capillary changes run almost parallel to 


the visible ervthema; the latter develop! Ing In 
several cvcles or periods as described by 
Miescher. 

The data presented by the author were 


obtained from an observation of 
adults (8 males and 4 females). The upper flexor 
side of the forearm was studied with a capillary 
microscope before and after irradiation. bt 
rays were produced with a g inch spark g 

5 ma., 30 cm. focal skin distance, no tilter. "| he 
capillaries were studied 6, 24, 45 and 72 hours 
alter exposure and so on, daily, until the erv- 
thema disappeared, then once a week over a 
period of from four weeks to three months. The 
findings were confirmed by 
over 100 patients. 


12 normal 


examinations of 


Rayewsky, B. The problem of dosage of roent- 
gen Standardization of 
ment. Fortschr. 


January, 1926, 


ravs. dose measure- 
d. Geb. d. Réntgenstrablen, 
XXXIV, 62-80. 
The roentgen 
purposes 


rayvs 
must be 


necessary 


for pract ical 
calibrated. 


Their spectral 


composition can be given by the standard 
measurements of kilovolts, uw (coefficient of 
decrease) and the minimum homogenizing 
filter. The ray distribution should be standard- 


ized by the photographic method, taking into 
consideration — the pr: ictical requirements. 
Biologically determined doses must be meas- 
ured and calibrated in terms of physical units. 
The unit for radiation measurements should be 
the quantity of radiation given under standard 
conditions by 1 gm. of radium element in one 
second. It will be the problem of physical 
research to establish the standard conditions 
and the quantity of energy of the unit in 
absolute units. 

Independently of this there should be 
available a provisional unit easily produced and 
reproduced, which will utilize one of the definite 
and reliable effects of radiation (for instance, 
ionization) for important practical purposes. 
Thus 1 rk would be that quantity of radiation 


energ, which at normal temperature, pressure 
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and standard chamber construction produces 
the same tonization as 1 gm. of radium element 
in t sec. with standard filtration and locatic: 
with respect to the ionization chamber. Pro 
visonally this unit need not correspond to the 
send magnitude. Strictly speaking, it wo 

only represent the effect of the ravs, whic 

taken as an indicator 


+ 


and which ts accept 


until shall find means for translating thie 
“effect” In terms of energy or until we discove! 


a method tor direct measurement of the 
ber of radiation quanta. The measuring instru- 
ment that will eventually be emploved ts th 
Glasser air-wall chamber 
measurement position of chamber, ete. 
naturally standardized. Adherencs 
to the principles above outlined will lead to th 
normal development of the standardizatior 
dose measurements. 

a he Varlous 


and the conditio 


have to be 


aspects ol dosimetr\ 
summarized and a list of 61 
appended. 


re ference 


| GON. Process ol 
graphs of 
Fortschr. a. 
uary, 1926, 


REISER, producing 

roentgenological 
d. Geb. d. Rointgen strablen, 
XXXIV, 8O 53. 


ODSer\ 


Photography of the shadows on the roent- 
genoscopic screen ts the procedure suggested } 
the author. By the employment of blue scree: 
the exposure time necessary ts reduced to pr 
tical limits. The photographic plate is protect 
from the roentgen apparatus ind the 
Irom the screen IS reflected by Means ol ad 
to the photographic plate. By warming the 
fluorescent screen the after-glow ts diminishe 
This procedure was suggested by Bies: 
in 1909, who proposed the use of concave n 
rors so as to concentrate the effect of the we 
screen While this method 
hardly ever fully replace the roentgenograp! 


fluorescence. 


picture its utility may commend itself for pur 
poses where cheap) superticial photograp 
sullice. 

Rocers, F. T.. and Martin, C. L. X-1 


observations of hunger contractions in n 
Am. J. Physwl., April 1, 


1926, INxvI, 349 

Ifa thin rubber balloon ts introduced into t 
stomach and slightly distended with air, as 
used in the graphi differentiation of shado 
density to make the outline of the fast 
stomach visible in the roentgenogram. 

Phe Type 1 hunger contractions of Carlson’ 
classification were observed to be essent 
strong circular contractions of the lower halt « 
the stomach, involving particularly a band of 
muscle near the juncture of the middle 
lower thirds of stomach. This 


type 


Ol 
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hunger contraction n yromay Oot be Cl- nticathode but whi nage t YASS through 

ited! with ctive De! LAISIS. re TPE « trac- the atoms ol the inticathode met I ltered in 

tions Consist of act e peristalt A ( quality, tae electri harge particles. 

over a hypertonic stomact | lectrostatic attractior rep 3) scatters 
Lhe Above opsel tiol S made these particles eV 

the S subrect Vive ll erwent 

eightee! ours ( 


RSTRAND, (,; \ \ to ecident 
ro CENOLI ) ere 1 U! fatal result thi on the ort-< rcuiting 
tre secondal ( rent Act ol Jan 
RoOLI M. Some stu CSO thre S$. 1920, V, 104-106 
distributio the cist imprudent ) tio roentgen 
treatm ‘ Hen 1 pDparatus cost the i¢ | adocto na nurse 
radvol., AGE re! icccident occurrins t the a4 Works, 
Lhe ( tributio ntelr t ro ind, n October. No fl Vere found 
‘ ( t metho st ictims vere CO ete enced In 
ils ! ade ot the ) tO Ol van ) the simplest principle elect t - related 
the protector tiie yparat II- to roentgenolog t ng the 
ICN¢ The | paratus tor the tirst tft ( ( tension 
gamn t¢ t Vit rm yt current had been s tcne ! the doctor 
under the NIT CNC ere pproached the roentg¢ t his right 
the “1 l Cann yparatu hand near the neck of the cathode, vith the 
luction of rro ( ol I t t ntention of centering the t »« ( rse Was 
by radiur t st ( tanding close to hin ( yut her left hand 
Lhe eat IS ol the — ¢ ( ered ear the region of the ae, prop ) Witl the 
to | ( etlect erting ntention Ol iSSISTING centering. There 
the Ol thie \ tiie resuited Coupling I! eries al vith the 
beam. e ethic econ I t entgen circult and the oO tensio current 
removing eta ra vs POUT to ( massed thre the WOCLIES i the t Victims, 
These 1 easurement CLOSE thie ( imMping the siignt » yveen them. The 
cert mount econdary ithor emphasizes that espite yrecautions 
ng in the is Ol the i cvlinder, (4 re O apparatus can be rendered so utterly safe 
given showing that crease of the s to prevent accidents to ignorant or untrained 
tributior dept se: Dut t S Il 
great al nt 


the 
| reatnn tt 

uselul practic: \ t ce OL ¢ ) ZIM\ 

determine t| 


en 1ERN, A. Spectrog ( entgen ravs 
Ost sult ‘ ] de radu el él ( Ky 
purposes or surlace tensit the . 254 

radium s t ct ¢ ( ere are many thre ture ol 

5 to 10 pr cent DV the ( C square centgen s which te! to them with 

electro-magnetic ( scovery inter- 

Water, B. Secondar thode radiat erence proved ther to ture bevond 

a a Ri ¢ ndau tor ( Ss Shown In 

2Q ODTtICS D\ the phe mel nterference 

descript ( the emiss ) rought about Dy grat os, that series ol 
erties etlects line lines drawn vet! ( se togethel glass 
from tven tubes hese TaAVS eEMItte he Dest ol; SS ¢ tings hh: e 200 to 1000 
the ode of the g¢g eous roentgen tube ¢ lines to the millimeter. A 1 in nochromatk 
been some t e but their pro tio ght passing throug! narro lisSure a fall- 
Irom the tube hitherto not rene ng on such 1 grating throws Dat el screen 
detinite cdemonstrates Itho CS series of linear mage thetissure, tequal 
their existence part Irom Nis own ents neulal distances, the e ot the negle depend- 
ind part Iron the eports UD ( ng on the leneth of the oht wave e total 
Coolidge. of these Images constitutes the diffraction spec- 
Phese secondary cathode 1 S emitt trum Phe number ot lines to the n meter of 
the roentgen tube are due to those sn \Oor- the grating being know the Oulal Gis- 
tions of the primar eam of cathode t cl tance of the linear nage t Is pr le to cal- 
ire not transtormed to roentg¢ I ( culate the leneth ol the t 
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But the roentgen wave is so many times 
shorter than the light wave that it Is Impossi- 
ble to make gratings mechanically which would 
reveal phenomena of diffraction with them. 
Such gratings exist however in nature In crys- 
tals and the work of Laue, a German physi 
cian, demonstrated both the undulatory nature 
of roentgen ravs and the reticulate structure of 
crystals. He passed a narrow bundle of roentgen 
rays through a crystal of zine sulphate to a sen- 
sitive plate a few centimeters beyond it. Around 
the direct image of the bundle a multitude of 
little circular or elliptical spots appeared, dis- 
tributed regularly around the center of the 
figure and symmetrical also in intensity of dis- 
tribution. With different crvstals different dia- 
giams were obtained, but always symmetrical 
in their arrangement. In analogy with thos« 
preduced by optical gratings these figures were 


known to be due to diffraction. But Laue’s 


e 
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apparatus did not furnish any means ol deter- 
mining the dimensions of the network o1 
measuring the length of the wave. However | 
work contained the germ of all future work or 
the spectrography of roentgen rays. 


Following up this fundamental idea differe: 
forms of spectrograph have been devised. 1] 
ot Bragg has almost the form of an optical spec 


troscope, the prism being replaced by the ce: 
tal and the ocular 
connected electrically 
The method of 
roentgen-ray spectrum 
by means of rotation ol 
and 


an ionization chamber 
with electroscope 
Broglie registel 
photographical! 
the ervstal by the 
movement 


de 
continuous 


the registration IS 
Details ot the construction of these and oth 


ol 


mechanism 


spectrographs are given, among then 
Seemann which is said to be the 


use in Germany tor medical roentgenolo 


